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Treasury Department, 

Office of the Secretary^ 
Washington^ D. 0., February 5, 1898. 

The Speaker of the House of Representatives: 

I have the honor to transmit a report made to the Bureau of Statistics, 
Treasury Department, on the commerce of the Great Lakes. This 
report was prepared by Mr. George G. Tunell, of Chicago, under the 
direction of the Bureau of Statistics, and embodies the first serious 
attempt to describe statistically this important branch of the domestic 
commerce of the United States. 1 can not too strongly urge the expedi- 
ency of making this commerce a subject of annual record and investiga- 
tion. The statistics of railway transportation have become a recognized 
branch of the Government statistical service; but the necessary com- 
plement, the movement of merchandise on lakes, rivers, and canals, 
has been neglected. 

Compared with the shipping tonnage employed in the foreign com- 
merce of the United States, the activity of the lake shipping is far 
greater. The bulk of transactions in the lake-carrying interests is so 
large as to rank it among the great conveyers of the world. The con- 
centration upon a small number of commodities, as well as in a few 
companies, appears to make statistical records comparatively simple. 
On the important economic influences of this trade I need not dwell. 
They are of vital importance in feeding domestic industries and in 
permitting a further extension of American commercial interests in 
foreign markets. These influeiices are becoming stronger each year, 
and I believe the time has come when they should be made subject to 
official record, in order that they may be intelligently studied and 
directed so as to produce the highest benefits to the industrial and 
commercial interests of the United States. 
Respectfully, yours, 

L. J. Gaqe^ Sec^ve.iAUf'^* 



LAKE COMMERCE. 



TRANSPORTATION ON THE GREAT LAKES 

IMTEODUCTION. 

Many circaiiiatances have recently directed attention to the transpor- 
tation facilities of tlie Great Lakea. Tlie rapid growth of lake traffic, 
the increauiug size of lake vessela, the rapidity with which ships are 
loaded and unloaded, and other developmentH of a similar nature have 
interested the cnrious, while the vital aigoificaoce of cheap carriage to 
the mining, farming, and lumWriiig interests, and to their mimeroua 
dependent industries, has compelled the people engaged iti all these 
occupations to give careful consideration to the questions of lake ship- 
ping; and the whole subject of inland waterways has been forced 
upon the atteution of men in public life by the appeals that have been 
made to Congress for large appropriations to immediately improve 
existing harbors and cbiiiinels and for the speedycoustructionof adcep 
waterway from the Great Lakes to the sea. But, notwithstanding this 
widespread desire for information about the couiuierce on the lakes and 
its fai-reaehing importance to eeveral of our great national industries, 
lake transportation has been well-iiigh neglected, not only by writers 
on trauBportatiou, but by our Governinent as well j and this in the face 
of the fact that Congress is annually called upon to vote large sums of 
money to facilitate traffic uiiou these waters. 

Not until the Eleventh Census was taken were full statistics gathered 
of the movement of commodities upon the whole lake system,' and 
since then (1889) nothing in the way of a comprehensive report has 
been made or eveu satisfactory data collected.^ This being the situa- 
tion, ail hope of satisfactorily setting forth the development of lake 
commerce in all its aspects may as well at once be abandoned. la fact, 
the data are so meager and in part so unreliable that it is exceedingly 
ditUcult even to set forth the growth of the total movement on the lakes. 
As has already been stated, no statistics of tbe tralHic moved on the 
whole lake system can be obtained previous to the year ISSSl. 

' III 1852 a spiiciftl report was aubmiUeil to Cuiifrress, outitled "Andrews' Report ou 
Colonial ajid Lakv Trada,"biit this re]iort leaves miK^h Co bu desired, iiud besides tlie 
period couaidered nnteiliites that of tbin report. From this early date nothing com- 
prohcDHlve wui attempted until the Tenth Uenaiis was taken, nod even then only 
commodities carried in steam yesaelH were covered, and this portion nf the Bobject 
WM not fully treated. The bulk of this report wan devoted to shipbuilding and to 
the fleets and but little space given to the couinieri'e moved. 

■See Appendix I for a oritieal examination of the dtita ffimiNbed by the Treasnry 
1 Wiir Departments. Mr. C. H. Keep's report of 1891 will there be disonseed. 
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YoT the later years we have nothing but the reports of the Chief 
of Engineers.^ In the earlier years, however, the commerce passing 
through the Detroit Eiver was very nearly equal to the total movement 
on the lakes, and thus pretty accurately reflected the development of 
commerce on the whole system, and it is therefore a cause for sincere 
regret that we do not possess full statistics of the traffic moved through 
this channel.'^ Tn recent years business between Lake Superior and 
Lake Michigan ports has largely increased, with the result that the 
commerce through the Detroit Eiver is not now so good an index of 
the whole movement on the lakes as formerly. The growth of com- 
merce on the Great Lakes, as reflected by the amount of traffic passing 
through the Detroit Eiver, is disclosed by the following figures, which 
have for the most part been taken from the reports of Col. O. M. Poe, 
Corps of Engineers, U. S. A. The statement covers the traffic passing 
both up and down the river: 

Commerce moved through the Detroit IHver, a 



Year. 



1873 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 



Registered ■ Freight 



tonuage. 



20. 235. 249 
17, 572, 240 
17, 872, 182 

17, 695, 174 

18, 045, 949 
16. 777, 828 
18,968,065 

18. 864. 250 

19, 099, 060 



tonnage. 



9, 000, 000 



Year. 



1889 
1890 
1891 
1892 
1893 
1894 

1895 

1896 



Registered Freight 
tonnage. tonnage. 



19, 646, 000 
21, 684, 000 
22, 160, 000 
24, 785, 000 



26, 120, 000 



19, 717, 860 
21,750,913 
23, 209, 619 
26, 553, 819 
23, 091, 899 
24, 263, 868 
r25, 845, 679 
129, 000, 000 
27, 900, 520 



a See Appendix I for the sources of these figures. 

Assuming now that these figures are approximately correct and that 
they all vary to the same extent and in the same direction, we find that 
there has been a substantial increase in the traffic passing through the 
Detroit Eiver. The traffic statistics show that there was a rapid in- 
crease from 1873 to 1880, but that during the decade ending with the 
year 1889 there was absolutely no growth. Inferences from these fig- 
ures, however, should be drawn very cautiously. I am forced to be- 
lieve that either the figures for 1873 or those for 1880 are incorrect. I 
am of the opinion that the remarkable development of traffic from 1873 
to 1880 did not take place. 

In disQjassing the points just raised I shall present what upon the 
whole must be regarded as the most satisfactory evidence we have of 
the growth of traffic upon the Great Lakes. It is the growth of the 
lake fleet. We have statistics of the tonnage of the lake fleet from 
the year 1868, and their accuracy can not be impugned.*^ On one side 
changes in the volume of traffic would be reflected slowly by the size 
of the fleet. If traffic decreased the fleet would not at once decline, for 

^ These reports are based on the data collected by the custom-honse officials. No 
attempt is made to give the commerce for the whole lake system — simply the total 
number of clearances, with the total registered tonnage. 

2 This was true because there was very little local traffic on the lakes, and nearly 
the whole of the long-distance traffic passed through this 6hannel. In 1889 the 
cargo tonnage carried through the river in American vessels was 19,717,860 tons, 
while the shipments from all American lake ports aggregated but 25,027,717 tons. 
(Eleventh Census, Transportation Business, Part II, pp. 275, 308.) 

•♦ That is, they are what they purport to be. All rigged craft, however, are classed 
with the sailing vessels, and consequently many vessels that are really barges are 
classed as sailing vessels. This is to be regretted. 
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the ships woald be in esiatence and could not be put to other uses of 
removed from the lakes. 

If, however, business fell ofl" tor a few years in anccession, the ton- 
nage of the fleet would surely be reduced. As the old ships became 
unseaworthy or as vessels were wrecked, new ones would not be built 
to take their places, aud the tonnage would j{radnally decliue, for peo- 
ple do not put money in a losing venture. An increase of traflie, uulike 
a decrease, is quickly reflected by accessions to the fleet. Years of 
heavy traflie are always prosperous years for the shipyards. It then 
appears that when the t)eet is on the decline or stationary it may be 
interred that there has been no growth of traflie, and that wheu the 
fleet is growing business is increasing. 

In order to present the variations in the tonnage of the fleet in such 
a way that the changes and the whole movement can be easily and 
clearly apprehended, the flgures have been charted.' The relative 
amounts of sail, steam, aud barge tonnage must be noted, for on the 
lakes a steamer is supposed to be able to do twu and one-fourth times 
the work of a sail vessel of like tonnage.- The barges make as good 
time as the steamers that tow them, so the carrying power of the barge 
tonnage is also much greater than a like amount of sail tonnage. The 
efleetive carrying power of all the vessels has been largely increased 
by the improved I'aeilities that have been introduced for loading aud 
unloading vessels, 

From the chart just mentioned, which may be found on the page 
opposite, it appears that from 18(18 to 1872 the lake fleet did not quite 
maintain its own, and then made rapid gains until 1875, when the total 
tonnage stood at 587,234 tons. From this high poiut the tonnage 
steadily declined until 1879, wheu it stood at 552,603 tuns. The next 
year the tonnage increased tn 5o7,9ili tons and during the two following 
years jumped to 648,815 tons and then increased slowly until ISSti, being 
but 690,359 tons in that year. At about this time the new era in lake 
transportation began; the long stupor that had come over the lake car- 
riers was broken and lake transportation was transformed front an anti- 
quated to a modern industry. Since 1886 the tonnage on the lakes has 
almost doubled, large accessions having been made every year, the years 
1894 and 1895 excepted.'' The growth of and changes in the tonnage 
have now been pointed out, but the extent to which these alterations 
enlarged the carrying capacity of the lake fleet still remains to be shown. 
As has already been stated, it is generally held that a steamer can do two 
and one-fourth times the work of a sailing vessel of like tonnage. It 
is obvious, then, that special import-ance attaches to the increase of this 
kind of tonnage, and by the introduction of more powerful engines the 
steamer itself became progressively a more eflicient instrnment. 

Improved facilities for fueling, unloading, and loading vessels have 
also very greatly increased the carrying power of the whole fleet, to say 
nothing of the enlarged cairying power due to better locks and the 

Tlia tignres may be Ibuud in Appemlix I. 
' Oa thu ocean it is generally held that a .steamer can do three times tlie work of a 
sailiag vessel of like tuuunec. The greater enperiurity of the ateatuer over the aail> 
ing vessel on the ocean ia due to the fact that ocean voyages are generally lunger 
than lake voyages, aud it is while at sea that Che steamer gaius on the sailing vvasel. 
The sailing vessel is unloB4led,1ast about as rapidly as the steamer. 

^In eiRuiining the cliart two facts should be kept in inintl : (1) Thut tlie years 

the fiacai years, anil therefore euded on the SOth of June of the aalendar 

and (2) that vessels are built ou contracts that frer|ueutly call for delivery at 

Ult day, aud so building may continue for some time after a period of liuiiteil 
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H lighting of dangerous cbauoels ho as to permit passage by tii^lit. Mr. 

H A, B. Wolviu inforina me tbat flfteeu years ago 15 or 16 rouud trips 

H were coiifiidered a very good season's work in tlie ore business between 

H Lake Superior and Lake Erie ports, whereas 22 round trips are now 

H considered nothing more than a fair season's work. I shall now show 

H how the substitutiou of steam for sails, and otLer improvements, have 

H enlarged the carrying capacity of the lake fleet. In the following 

H mates I have assumed that all tbe improvements other than the substi- 

H tution of steam for sails have increased the efficiency of the steaiii.> 

H tonnage by 75 per cen t. ' 

H It must be conceded tliat the estimates are conservative. In the 

H subjoined t;ible iiccouut has been taken of the greater carrying power 

H of steamers and otLer improvements. 
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This table shows that the working power of the fleet was leas in 1870 
than it was- in 1868, bat that it increased rapidly from tlie former date 
to 1375, but actually decreased from 1875 to 1880 and increased rapidly 
from 1880 to 1885, From 1885 to 1890 the growth was phenomenal, the 
carrying power of the fleet being almost doubled in a period of five years. 
Since 18011 the capacity of the fleet has largely increased, in spite of 
several years of genersil business depression. 

Now let us return to the statement of the traffic through the Detroit 
River. Can 9,000,000 tons for 1873, and ;i0,2a5,249 tons' for 1880, and 
19,717,860 tons for 1889 be considered as approximately correct! The 
chart opposite page 4 shows that fi'om 1873 to 1880 there was prac- 
tically no increase in the floating equipment on the lakes, the ton- 
nage in 1873 being 520,811 tons and in 1880 Ijut 557,942 tons. By the 
table above it will be seen tbat tbe eft'ective carrying power of the 
fleet was increased by but 100,000 tons, steam having been substituted 
only to a limited extent for sails. With an increase of but 37,131 in 
tbe gross tonnage afloat on the lakes, could more than twice the amount 
of traffic be moved in 1880 as was carried in 18T3J Under certain cir- 
cumstances tbis feat would be possible. If the season of 1873 was an 
unusually dull one and a large portion of the fleet was tieil up for a part 
or the whole of the season it would be possible, with no large accessions 
of tonnage, to carry twice the amount of freight in another season. But 
all the I'aots we have show that the year 1373 was more than a fairly 
good season, liates, while not so high as during the preceding season, 
were ueverthelesa well maiutained; the traffic through the St. Marys 
Palls Canal was large, shipments of flour aud grain I'rnra Chicago and 
Milwaukee were heavy, and the receipts of these commodities at Buffalo 

' It BeeiiiBil beHt to me to Dinke the iutntaae at' Hteam tonuaKe tbe ^•as\n nf the 
estiiuate, for (be otber iiuprovementii in a roiigli wiiy treut band in hnnil with the 
increaae n£ tbiH ti>ntm);e. 

^ It in to be nnteit that it haa betin nocejited tbat the flight tonnnge for 1880 vraa at 

leHBtoqiLiil to tht> regiHtcred toiiiia)(e pHHsing tbrongh this cbannel. This 

JH generally conc'edoii to bi: entirely safe. 
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were fally up to the average. Eighteeu linnclred aotl aeveuty-tbree waa 
a pauic year, to be sure; but busiue:?a in general was good up to the 
time of tbe crash, which did not come until well along iu the autumn. 
This, then, being tbe situation, it becomes difUcuIt to undei'stiuid how, 
if a fleet of S20,S11 tons was kept busy in 1873 iu moving 9,000,000 tous 
of freight one of 557,943 tons could have succeeded in moving over 
29,000,0(10 tons in 1880. 

A comparison of the statistics of the traffic through tbe Detroit 
River tor the decade ending in 1889 and the growth of the lake fleet 
during the same interval seems to discredit the traffic statistics. In 
1880 the registered tonnage passing through the river was 20,235,249 
tons and the tonnage of the lake fleet was 557,942 gross tons.' During 
the succeeding ten years the registered tonnage never in any one year 
equEtled this amount, and stood at 19,046,000 tons in 1889,^ the year of 
largest traffic. The tonnage of the lake fleet, on the other hand, stead- 
ily increased from 657,942 gross, tons iu 1880 to 907, (i04 gross tons in 
1889, and the effective carrying capacity grew from 982,032 tons to 
2,058,278 toTis, or much more than doubled. These diverse facts are 
difficult to harmonize. It can not be ottered in explanation that only a 
smaU part of the traffic on the lakes found its way through the Detroit 
Eiver in 1889, for the trafQc of this river stood in about the same rela- 
tion to the t^ital traffic on the lakes iu 1889 as it did in 1880. Some 
change had taken pliice, but it was not great. Since 1889 the Detroit 
Kiver has been progressively a poorer indication of the total traffic on 
the lakes, but still stands to-day as a pretty good index. 

What the groivth of traffic upon the whole lake system has been since 
1873 has now been sliown iu indirect ways. In conclusion, I shall pre- 
sent the scant facts we have showing directly the development of com- 
merce upon the whole system. It has already been stated tliat it was 
not until the Eleventh Census was taken that the total volume of goods 
moved on all kinds of vessels was ascertained. The total amount of 
shipments from American lake ports for the last census year (1889) was 
25,027,717 net tons. The registered tonnage that cleared from all the 
collection districts on the chain of lakes for the year 1893 was 34,571,208 
tons;''' for the year 1894 37,565,229 tons,* for the year 1895 44,li95,;5(;i 
tons,'^aud for the year 1896 53,205,573 tons.*' 

As a rule the cargo tonnage is iu excess of the registered tonnage.' 
If it be assumed that the cargo tonnage was Just equal to the registered 
tonnage, there was a gain in the five year period under consideration in 
the goods movement on the whole lake system of 12,537,512 tons and 
for the seven-year period a gain of 28,237,855 tons, which represents a 

iTo luako tliia Kf"'"! Wtal ev 
through tho Detroit Kiver 3B.a ti 
of eiglit moiithit. 

' As Kiven liy tlie census, the Ireight toim.vge tor ISfiil wus 19,717,860 tons. 

>AunniU Report Chief of Engiiieera, ISiU, p. 2378. 

MlH(l.,1895, p. SOBS. 

>ILid., 1896, pp. 2895,2896. Figurea for 1801 iind 1895 do not include Caiuiilian 
tonnage; the report for the jeoi 1893 leavoa the poiut hi doubt. 

i^TheBe figures were kindly ftiruiahed by Liont. Col. W. .7. Lydeoker, the Govern- 
ment engineer in charge of the improvementa of the Detroit Biver. 

' In tbe aaav of the St. Marys Falls Canal the freight tonnage hiut bet'li couaiderably 
in exeass of the registerad tonnage. LJeitt. J.B, Cavanagh, lo a leptirt to Brig. Gen. 
William P. Craighill, Chief Engineer, sayn: " Sinoe 1885 the treigbt tonnage has 
nvneeded the regintered tonnage on an average by about 8 per oeut." (Uoose Doo. 
to, Filly-fonrth CongluBB, firat sesiaion.) The figures covering the oomniei'oe of 
" — "' "- --r alao show that the cargo tonnage uanally exceeda the registered 
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gain for tlie shorter period of a trifle uiore than 50 per ceTic and for the 
longer period of 113.8 per cent. In 1889 all the railroads in the United 
States carried 619,165,630 tons of goods, and in 1894 674,714,747 tons, 
and in 1896 773,868,716 tons.' There was thus in five years a gain of 
55,549,117 tons, a trifle more than 9 per cent, and in seven years a gaia 
of 154,703,086 tons, or 24.9 per cent. The comparison, therefore, is 
very favorable to the lakes. 

As all the data have now been presented showing the growth of the 
total movement of eomniodities on the lakes, the development of traffic 
upon the great divisions of the lake system will be considered. Here 
again there is a great dearth of information, but the situation is not so 
bad as it was in the case Just considered. The problem mast, however, 
be approached in a roundabout way, for there are nodata shooing the 
growth of the total movement on any one of the chief divisions of the 
lake system. The traffle on the lower lakes (Lakes Erie and Ontario) 
is pretty accurately reflected by the movement of goods through the 
Detroit River. This is true, because, as has already been said, the local 
business on the lakes ia comparatively insigniflcant. Tlie movement 
through the Detroit River much more accurately indicates the total 
traffic on the lower lakes than thecommerce through the river reflects 
the aggregate business of the whole lake system, and for the simple rea- 
son that the local business is less in a small part than on the whole 
system. In 1889 there was a total goods movement through the Detroit 
River in American vessels of 19,717,860 tons, while the total commerce 
of Lakes Erie and Ontario and the St. Lawrence River in American 
vessels was but 807,125 tons more, or 20,524,985 tons.^ If, now, it be 
accepted that the growth of the traffic tbrougli the Detroit River may 
be regarded as a fair index of the development of commerce on the 
lower lakes, it ia but necessary to refer to the table, on page 3, of the 
traflic passing through the river. 

Just as the Detroit River furniabed a statistical key to the traffic on 
the lower lakes, so the 8t. MarysFalla Oanal supplies a key to the com- 
merce of the Lake Superior division of the lake system. In fact, it 
afibrds a better one, for all of the traffic going to and coming from Lak^ 
Superior must pass through the St. Marys Falls (Janal," while the lower 
lakes have two outlets. There is also less local business on the Lake 
Superior division, and forihis reason alsothe"Soo" is a better key than 
the Detroit River.* As\the commerce on Lake Superior has attained 
large proportions, the " Soo" occupies a very important position from a 
statistical point of view, and, fortunately, there are very full statistics 
of the traffic moved through it from the date of its opening in 18.55.* 

1 statistical Abatrset. 1897, p. 335. 

"ThiB tttmnmt ia obtained lij dividing by 2 tho differs uce bBtweentbo traffic moved 
throiiBh tlie Dutroit Rivur iind tho sum of tbu roooipta and abipuients fi'oiii ull porta 
on Lakea Erie aud Ontario and the !^t. Lawrence Kiver, In tblF) operation all com- 
merce passiu^ to or from the lowar laki^e throiigb tho Detroit Kiver is regarded as 
loug-dUbitice traiiic, imil tJie rumiiinder IIooaI tralUc) i» dividi'd liy 2 beoaiiae it 
appears twice — oDca aa HbipmeutH and again aa receipta. Tbe r<<siilt tliiis obtained 
is not to be regarded aa absulately correct, liat it may be taken as a cloae npproxi- 

'This gateway is oommonlj known aa the "Soo" — tbe abbreviation of the loDger 
nainenf Sault Ste. Marie, adopted b.v the .lesnit pioneers of tbe seventeenth centory. 

'Doring the year 1889 the local traffid on Lake Superior anjonnted to 351,997 net 
toua. This amoiiut was obtained b,v dividinj; by 2 the ililTerence between the a 
of thu sliipmcnta and receipte of Lake Superior portH and the tonunge of the " " 

n these ai^itistics in Appuiidis I, part 1. 
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Tbe foliowiug table, taken from a report of (jeueral Superintendent 
Wheeler,' shows the growth of tratHc upon the Lake Superior division 
of the lake system : 

Commerne of the St. Marys Fallt Canal. 
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oThG DHiial WBH Dut apsDed iiDIil June IS. 1855. TLib traffia tliningU tliB Ciinndiui Canal, which 
was opened Ii> ciin)Tneri'e,S«pleni1ier [I. 18», in inrludod In tliK abrire ataMmenI, for 1806-97, 
b Nu reiiiirit was kept uf tUu carug tmmugo lUJtil June, ISBl, 

The very rapid growth of the tonuage passing through the St. Marys 
Falls Oaiial is in striking contrast with tbe very slow inurease of that 
passing through the Detroit River. The growth of the tra&c through 
the former gateway has also been much more uniform than that through 
the latter. Siuce the year 1K8U buainesa through the St. Marys Falla 
Canal has increased with surprising rapidity. ThiH has been due for 
the most part to the astonishing devehipment of the iron mines of the 
Lake Superior region during the last fifteen years. In 18S0 but 077,073 
net tons of iron ore were moved out of Lake Superior. Since 1884 the 
business has grown rapidly, and during the season of IS"J,t shipments 
slightly exceeded 8,000,000 net tons and constituted a little more than 
one-half of the total movement of freight through the canal. In 189(i 
the large business of the previous year was not realized, but the move- 
ment of iron ore during the season of 1897 surpassed all records, and 
amounted to 10,G;j3,71.5 net tons. Lumber, grain, tlour, and coal are 
the other items which have made the largest contributions to the 
increased movement. 

There still remains of the lake system oue division to be considered; 
it is formed by Lakes Michigan, Huron, and St. Clair. The growth of 
commerce on this group can not be set forth, even approxiuuitely. The 
traffic through the IJetroit River conveys some idea of the development 
of the business of this gronp, but not a very good one. TLis is the 
case because the local traffic upon Lake Michigan is too large to be 
ignored, and because there is now a large movement of iron ore and 
lumber from the ports of Lake Superior to those of Lake Michigan. 

Several striking facts concerning the character of lake transporta- 
tion are brought out by the traffic statistics. Probably the llrst to 
arrest attention is the celerity witli which cargoes are loaded and 



'Mr. Wheeler is the Gi 



engineer in charge of the oanal.^ 
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unloaded. Instead of losing days in receiving and discliargiug fargoes, 
aa was once the case, ouly hours are now lust. Perliaps tbis statement 
18 not strong enougli, for if averages could lie obtained it wonki proba- 
bly be foand tLat it does not now require ao many bours to load and 
unload as it did days some years ago. Vessels lose almost uo time at 
the docks. It is almost literally true tbat tliey are constantly going or 
coming; that is, they are nearly all the time engaged in tUe work for . 
which they were designed, namely, carrying goods. This great dis- 
patch is in a large measure gained by building vessels and docks 
adapted to each other. It must uot, however, be understood that this 
develojiment has reached its final phase, for in the handling of certaiu 
commodities much yet remains to be accomplished. As the iron ore 
business has become concentrated in a few hunds, with the result that 
the ore is now conveyed from its natural bed in the mines to the fur- 
nace by the same party, it would be exjiected tbat here would be found 
the most harmonious and complete development of macliiiiery for th? 
cheap and expeditious handliTig of freight, and such is the case. The 
docks have been so constructed that ore inay be Bi)outed into all the 
hatches of the ship at the same time, and just recently a dock has beeu 
completed equipped with such a large number of hoists as to permit ore 
to be raised from all of the hatches simultaneously of even the largest 
vessels.' Much progress has also been made in the expeditions han- 
dling of other commodities, particularly coal.' 

Another change which ha.s materially reduced the time vessels lose 
in port is the new method of fueling. Instead of the vessel going to 
the docks to be coaled, at a great sacrifice of time, the fuel is now 
brought alongside the vessel on a scow or barge and put on board while 
the shij) is being loaded or unloaded. 

The importance of these two changes can not easily be overestimated. 
They largely account for the fact that while fifteen or sixteen round trips 
from the head of Lake Superior to the foot of Lake Erie were regarded 
as a good season's average fifteen. years ago, nothing short of twenty- 
two would now be considered as satisfactory in the iron-ore traffic. Our 
Interest does not center in the mechanical improvements that have 
made this greater number of trips possible. It lies rather in t!ie influ- 
ence the larger number of trips may have upon the cost of transirorta- 
tioii and ultimately upon rates, and when these are taken up in detail 
the im])rovenients that have increased by more than one-third the 
efi'ective carrying power of vessels will again be considered. 

Another striking fact of lake trafbc is ita extreme simplicity. It 
is in the main made up of but few commodities. The articles which 
constitute the great bulk — almost the whole — of the commerce moved 
are the crude products of the extractive industries. The mines, the \ 
forests, and the grain fields of the territory about the Great Lakes are \ 
the sources in wliich the mass of the traffic originates. Uuring the 
last census year the three commodities — iron ore, lumber, and coal — 
contributed 75.73 per cent of the tonnage of the lakes, and grain and 
mill products contributed 10.1.5 of the remaining 24.37 per cent, thna 
leaving lint 8.12 per cent undistributed.'' 

During the navigation season of 1S96 there passed through the St. 

'Tliia diK'k U Wuteil at Couiiduut, nuil is tlie pnipertf of the new mmem I railroad, 
tlie Piltslrarg, BesBi'iiier au(l Luke Erie. 

'Notliiug; more ou tliia iioiiit vtUl be said at this 
cinumixlitips that go to tuftke up lake conimeioe ii 
tuDvin); it will be uiitiBidervil at Ii-ugth. 

'Eleventh CenstiN, TranHpiirttitiim llnsiDi^BH, I'art 
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Marys Falls Canal 16,^239,061 net tons of freight. To tliis amount iroi 
ore, lumber, coal, grain, and flour contributed 15,432,993 tons. 

In a very large measure the traffic of the Detroit Kiver presents thft- 
same simplicity as that of the St. Marys Falls Canal. Several of the 
articles, however, which were rather iusigniticaut among the commodi- 
ties sent through the St. Marys Falls, Canal attained some degree of 
importance among the items of freight passing through the Detroit 
Eiver. During the navigation season of 1895 iron ore and finished 
iron, coal, grain and flour, and lamher (not iocludiug logs) contributed 
23,104,239 tons t» the 25,845,679 net tons of freight passing through, 
the river. In order to more clearly set forth the simplicity of lake 
traflic a detailed stat-emeut of the commerce passing through 'theafi; 
two channels will be inserted. 

Statement of l*« f might traffo through the fit. Marne Falh Canal for the arasoii of l.we.t 
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a Anunal Report of the Ch<er of Eagiaesra, UK. Fort V, pp. ZBSS-KM. 

Another of the eonspicnous features of lake triinsportation is the 
great preponderance of east bound over westbound tonnage. In 1890 
the total east-bound trafdc through the Detroit Uiveriii American ves- 
sels was 15,670,156 net tons, while the west-bound traffic was but 
6,080,757 net tons.' 

Alfcliough the excess of eaat-bonnd over west-bound ia very large in 
the case of the Detroit Biver, it is still more characteristic of the traf- 

Intenifti CiimmLTce of the United States, WiX, p. .\XKix. TUia is tli" latest year 
whiuh we have "EHtial Btatiatics which iliatingiiiah between eiiat iinil west-lioiind 
pasaiug through Jhe Detroit Rivei. 
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flc paBsiug through the St. Marys Falls Caual; moreover, present indi- 
cationa go to show that the equilibrium will be still further disturbed, 
for the east-bouud iiioveuieut through the canal has recently been 
increaeing at a more rapid rate than the west-bouud. For the uaviga- 
tioti season of 189G, the east-boand commerce passiug through the 
United States and Canadian canals at the Falls of St. Mary amounted 
to lli, 737,062 net tons, while the west-bouud tonnage was but 3,501,999 
uet tons,' or somewhat more than oue- fourth of the east-bound. 

Thediffereucein volume between the east and west bound movements 
is not so great in the case of the busiuess to and from Lake Michigan 
as it is in the case of the other lakes. The great disparity which 
exists between the east and west bouud commerce on the lake system, 
as a whole, is largely due to the fact that as a nation we ship by all 
routes much more freight to the East thau we receive from the East. 
Inequality of east and west bound shipments is not peculiar to lake 
transportation^ it also characterizes railroad traffic. This dispropor- 
tion is explained by the fact that in ex<;hange for its heavy i>roduct8 
of the mine, field, and forest, the West receives the manufactured 
products of the East and of foreign countries. The finished products 
received in exchange do not of course even remotely approach the^ 
crude products in weight and bulk. 

Local traffic on tlie Great Lakes is comparatively insignificant. ' 
Nearly the whole of the commerce moved is carried from oue end of the 
lake system to the other. About four-fifths of the iron ore mined in 
the Lake Superior region is transported to Lake Erie ports, and nearly 
the whole of the remaining fifth is taken to Milwaukee and Chicago. 
The shipments for the year 189(i amounted to 9,934,4i(i gross tous; of 
this amount 8,036,433 tons, or about four-flftha, were received at Lake 
Erie ports.* 

Nearly all of the grain and tloar moved on Lake Superior is shipped 
from Duluth, West Superior, and Ashland, at the extreme w&stern end 
of the lake, to Buffalo, at the extreme eastern end of Lake Erie, or a 
distance of approximately 1,000 statute miles. And the bulk of the 
grain and Hour and other mill products transported on Lake Michigan 
originates in Chicago and Milwaukee, at the southern end of the lake, 
and is transported to Buffalo, at the other end of the lake system. The 
total shipments of wheat, corn, and other grain in the last census year 
(1889) aggregated 3,401,881 tons, and of this amount 3,008,901 tons 
were shipped from the ports of lakes Michigan and Superior. The 
receipts at the ports of Lakes Erie and Ontiario and the St. Lawrence 
River aggregated 3,903,378 tons. It must not be inferred, however, 
that the whole of the difference represents local traffic, for uixm the 
whole lake system shipments exceeded receipts by 421,421 tons, and 
a large part of this excess found its way to Canadian ports on the lower 
lakes. The total shipments of mill products amounted to 894,133 tons, 
and of this amount 825,637 tons were shipped from the ports of Lakes 
Miclitgan and Superior. Becetpts at the ports of lakes Erie and Uutario 
and the St. Lawrence aggregated 801,187 tons." 



I 



Lumber, the one large item remaining of the east and south bound ^ 
freight, is also, for the most part, long-distance ti'eight, but its places * 

I These tlgures were kiudly fiiraiahed by the officers in charge of the oiiQSl. k 

* See Appendix III fur detailed Htntement of ahipnmnt imd receipt of iron ore hy ^| 

porta for a, Berien of yeiLTB, ^M 

^ It ia to lie noted that the reoeiiits rif mill produtts exceeded thff shipiuetits hy V 

97,943 tons. There vi-ere some Importations from Canadft, Lnt it seema hardlf pi'ob- ^M 
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of origin and rteatinatioii are so numerous ttiat this fact can not easQy 
be pointed out. The weat-bounil traflic consists almost entirely of the 
one article coal. It forms cargoes tor vessels on return trips up the 
lakes, and as it is shipped from Lake Erie ports and in the main is 
carried to the ports at the far ends of lakes Michigan aiid Superior, it 
too is long-distance freight.- lu the last census year the total move- 
ment of coal and coke was 0^105,79!) tons.' 

The shipments from Lake Erie ports nggregated 5,19G,182 tons, and 
the receipts at the ports of lakes Michigan and Superior were 4,019,696 
tons. The total shipments on the lakes exceeded receipts by 943,328 
tons, and probably the bulk of this excess represents exportatioue to 
Oanada, some of which was carried well up the lakes. AH the large 
items of lake commerce have now been considered, and it has been 
found that in general they may be regarded as long-distance freight. 
This is equally true of most of the smaller items aud of the package 
freight. But limitations of space forbid a detailed examination of the 
various items. In conclusion, some general evidence of recent date will 
be submitted to show the prepouderauce of the through traffic. Gen- 
eral Superintendent Wheeler reports that the average distance that the 
, 16,239,Ufil tons of freight which passed through the St. Marya Canal 
I ^^4n 1896 were carried was 836.4 miles. And in the brief recently pre- 
1 pared by Mr, 0. H. Keep for the Lake Carriers' Association it is stated 
f that the average length of haul for the :J9,0()0,OOII tons of freight that 
passed Detroit in 1895 was 750 miles. 

Par-reaching changes in the instrumentalities employed in the move- 
ment of lake commerce have lately taken place. Not only has there 
been a very rapid increase in the size of the vessels, but there has also 
been a revolution in the materials used in their coiistraution aud in the 
motive power employed. In IStSS thf average size of the sailing vessels 
on the lakes was 158 gross tons; in 1870 it was 15(3 tons; a decade 
later it had increased to 209 tons, and two decades later to 258 tons, 
while iu 1897 the average tonnage of the sailing vessels was 336 gross 
f tons, ateamers have increased in size even more rapidly. In 1868 
their average gross tannage was but USl. tons, and io I8i(), 223 tons. 
Dnring the next ten years it remained ahout stationary, being but 228 
tons in 1880, The following decade, however, witnessed a very rapid 
increase, and the average admeasurement of the steamers that plied 
on the lakes in 1890 was 427 gross tons. There was still farther 
progress dnring the succeeding seven years, aud in 1S97 the average 
gross tonnage of the lake steamers had reached 551 tons, or almost 
two and one-half times what it was in 1S70. 

Owing to the comparative absence from Lake Superior of small craft 
engaged in passenger and local freight business, the average size of 
the vessels in the heavy and long-distance freight traffic of the lakes 
is much more accurately indicated by averages covering the vessels 
employed in the commerce of this lake than by the ligures that have 
just been presented. In 1S70 the average registered tonnage of the 
various kinds of vessels passing through the St. Maiys Falls Canal was 
approximately 375 tons; iu 1880 it was about 495, aud by 1S90 it had 
f increased to about Sno tons. In 1896 it had much more than doubled as 
compared with 1870, and was 926 tons registered. Figures showing the 
progressive increase of the average size of the vessels constituting the 
whole lake fleet have now been presented. These averages do not, how- 
ever, convey an adequate Idea of the change which has taken place, and 
^rthe obvious reason that because the life of aship extends overacon- 
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nage. Since 1884 tlie sailing tonnage, as it appears OQ tbe records of 
the E areau of Navigation, lias remained abont stationary, being 307,733 
83 tons in that year and 33-l,10-l groas tons iu 1897, The steam ton- 

je, on the other hand, has increased with great rapidity since 1884, 
and is now nearly three times as great as the sail tonnage. In reality, 
however, the sailing tonnage is very much less now than it was in 1884. 
Many of the vessels classed as sailing vessels have really been trans- 
formed into barges, for they are now habitnally towed. These vessels 
are difficult to classify, as they have not been dismantled. If their 
rigging were taken down, they would be classified with the barges. 
The law requires the Oommissiouer of STavigatiou to document and 
report vessds by their rig. Whether canvas is occasionally or never 
stretched is a matter into which he can not oEQcially enter, " The rig's 
the thing." The acts of (Jongress aasnme that where a vessel has 
motive power ()f its own it uses it, though it is generally li:now;n that 
towing, is resorted to, and to a very great extent. 

The tonnage of sailing vessels on the records of the Bureau of Navi- 
gation also includes a number of vessels almost always spoken of on the 
lakes as barges. These vessels form a very respectable touuage, as most 
of the new steel barges fall within this group. These barges are oiHcially 
classified as sailing vessels, for the sauie reason that many of the ves- 
sels that were once sailing vessels, but ate now barges, are still officially 
grouped with the sailing vessels — namely, for the reason that they are 
rigged. Most of the new steel barges can spread a limited amount of 
canvas, but they are habitually towed, and only raise their canvas when 
a favorable wind blows. The statistics without explanation, therefore, 
convey but a very imperfect idea of the extent to which business ia 
now being done by sailing vessels. Sailing vessels, in the true sense, 
have practically disappeared from Lake Superior. "When at St. Marys 
Falls Canal, I was informed, on the 9th of September, by Mr. Andrew 
Jackson, one of the officers in charge of the canal, that but sis sailing 
vessels running independently had been passed through the locks 
during the season of 1897.' Mr. A. B. Wolvin, a vessel owner and 
one of the largest shippers on the lakes, told me about the middle of 
September that he had seen hut one sailing vessel on Lake Superior 
running independentlyin sixyeara.^ Sailing vessels have also largely 
disappeared from the lower lakes. More of them remain on Lake Michi- 
gan than on any other lake. They are largely engaged in transporting 
lumber, ties, and posts, and do not often traverse the narrow chan- 
nels connecting the different lakes through which it would be neces- 
sary to be towed. With the disappearance of sailing vessels, the large 
fleets of tugs stationed at the St. Marys, St. Clair, and Detroit rivers 
have lost a once profitable employment, and have now practically 
disappeared. 

Perhaps the best evidence we have of the i'avor in which sail and 
steam vessels are now held are the statistics of construction for the last 
two years. The reports of the Commissioner of Navigation show that 
the steam tonnage constructed on the northern lakes during the last 
two fiscal years was almost eleven times that of the sail touuage — the 

I Tliie miky HiiT{iriBe one fauilliiir witli tbe annual teiinrta of tbe oommeruo pasainK 
tliTnuuh tlio St. MJirys fHllsUaual. For inHtaacD. the iateat report givesthenambei 
>r BDitingvMsi'In passed thronich the InokH iu 18I)IJ as 4,391' It sen mH ntraTige that 
□ tevr should nse the luoks in 1897. The sttniition U uuide clenr b.r an esplanation 
of the cliiasili cation adopted in the report. In the c.inul repurt. all vessels not pro- 
pelled l).v steam poweT, suoh at* schnonei'B, biiigea, and cousorls nf all kinds, and 
vbicb are ra;risbered hy the United States, are classed na " s.tiling vexBels." 
.'It needs hardly to bo said that pleasure boats are not inuludnil in this (tlscusBloii. 
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former being 1^7,530.80 tons and the latter 12,061,11 toua. The sailiug 
toniiafre, as here given, doesnot include tho steel sailing vessels, all of 
wliieb, I am iiiforined by Mr. W, I. Babcock, manager of the Chicago 
Ship Building Company, are really barges. 

yteam is relied upon as a motive power to even a greater extent than 
the statistics wliicli have been given \ronld indicate. Tlie barges are 
towed by the steamers, and kg the barge tonnage is moved by steam 
power. The barge tonnage ou June 30, IS'JT, as reiJorted by the Com- 
missioner of Navigation, was 00,783 tons. This statement does not 
include any of the Bailing vessels that are always towed but have not 
been dismantled. Nor does this statement include any of the rigged 
barges of new construction that now form a respectable tonnage; in 
the single year 1S97 there was a gross tonnage of rigged steel barges 
constracted of 34,030.37 tons. The statistics of construction and of 
the lake fleet are likely to be progressively misleading if continued 
according to the classification which now obtains, for transportation by 
tow barges seems to be gaining in favor. This is in part due to the 
fact that the dock facilities have been so enlarged that the steamer and 
her consort or consorts may be unloading at the same time. Formerly, 
as a general thing, the boats could only be unloaded in detail, and the 
steamer lost valuable time in waiting for the barges. 

Circumstances decidedly favor the substitution of steam for sails. 
Steamers are operated on the Great Lakes under conditions the most 
favorable for steam navigation, Good steaming coal can be bought in 
the porta of the lakes at a very low price, and the voyages are very short 
in comparison with the long ocean voyage, a fact which makes it unnec- 
essary tfl cairy a great amount of dead freight in the form of coal. The 
comparatively limited extent of the lakes is favorable to steam naviga- 
tion for still another reason. In severe storms sailing vessels are helpless 
and drift with the wind. On the ocean this is not dangerous, because 
there is sea room, but on the lakes vessels are soon driven ashore and 
wrecked. This danger is not so great in the ease ot steamers, for they 
can run against the wind and usually succeed in standing off from the 
shore.' These facts, together with the general desire of the modern 
business world for dispatch, sufticieutly explain the change from sails 
to steam. 

The increased size of ships and the substitution of steam for saQs — 
two of the three radical changes we have to consider— have rendered 
desirable, in order to secure strengtti with lightness and elasticity, the 
third change, namely, Che substitution of steel for wood as the material 
for couBtructiou. In lake vessels the machinery is placed far aft, and 
as the vibration is in most cases very much increased by the machinery 
being in this position, the hull must be made unusually strong. The 
hulls of lake vessels are also subjected to unusual strains, because of 
the machinery being placed far aft, when the boats are running light — 
that is, without cargo, the explanation being that the weight of the 
machinery and coal sinks the stern, and in rough weather the forward 
end of the ship is thrown very much out of water, prodacing a heavy 
" hogging" strain. This has been materially lessened in more modern 
vessels by increasing the depth of the water bottom, and thus the amount 
of water carried when light, but is at times very much aggravated by 
the practice of admitting tree water into the cargo holds aft in order to 
get the wheel well down into the water so it will work eftiectively. 

< Duriug tliH navigation Benaoii of ISUB, of Clie 14 vesHele whicli were atranded a: 
were a tutal InxH, only 2 wcie steamers; the otherH were schooners. (Tbe &' 
Review, Vol. XIV, No. 24, p. 7.) 
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With tlie veaael loiidetl the atraius are lass witli the usual arraugeraeut 
of lake machinery thau if it were ainidabips. A ship constructed of 
irou or of steel ia ruiiuti more buoyant tliau onu built of wood. It ia 
usually oatimated that there is a difference in buoyancy of 30 per cent 
in favor of the iron and 4-5 per cent in favor of tlie steel hull, atael is 
much more elastic than iron, and therefore bears strains much better. 

As a result of this superiority in respect of strength, elasticity, buoy- 
ancy, and durability, the preference for steel has become very decided, 
and as tbe price of steel lias fallen very rapidly and that of wood has 
risen, it has become profitable to substitute steel for wood. There is 
probably in the world to-day no place at tide water wliere ship platea 
can be laid down for a leaa price than they can be manufactured or pur- 
chased at the lake ports. There ia, therefore, every reason for steel 
being substituted for wood. In ISSU there were but six steel vessels, 
with an aggregate net tonnage of 6,4.5!) tons artoat in the lake; since 
188R there has been a revolution in the material of the Hoating equip- 
ment. On June 30, 1S97, the gross tonnage of steel veasela on the 
lakes aggregated 480,391.47 tons,' or much more than one-half that of 
the wooden tonnage, the latter being SSfv^SS.'-S tons. Steel was the 
materia] ased in the construction of about eight-ninths of the tonnage 
built and documented in the fiscal year 1897. The chart on the oppo- 
site page shows the wood and metal tonnage by years since 1880. 

Because of tlie more effective organization and use of labor and 
material forces and tlie use of improved facilities for handling freight 
at terminals, but especially on account of the betterment of the per- 
manent way, and because of the introduction of more eflBoient instru- 
ments of transportation, our railroads have found it possible to lower 
their freight tariffs. From a later day similar changes have been in 
progress in the lake transportation business, and there also have made 
possible a reduction of charges. Better roadbeds, heavier rails, 
atraighter tracks, with easier grades, tind their counterpart on the 
Jakes in deeper and more direct channels, and in more effective locks; 
the improvements which the railroad have introduced for the expe- 
ditious haudhng of freight at terminals have been more than equaled 
by the dock and steamship companies, and the rapidity with which 
cargo freight is now loaded and unloaded approaches the marvelous. 
Better tracks have made it possible to run heavier trains, and simi- 
larly, deeper channels have enabled the vesselraen to increase the 
burden of their shipa. We have now seen that the improvements 
which have rendered possible a reduction of carrying charges on the 
railroad, have also made practicable a reduction of tariff on the lakes. 

I shall now endeavor to show to what extent rates have fallen. First, 
let us compare the rates prevailing in one period with those of other 
periods to determine the absolute decline. In attempting to do this we 
are at the outset confronted with a serious problem, namely, the period 
to be selected as a starting point, and what other periods shall be con- 
trasted with the one first selected. This matter is always a perplexing 
one, but in the case in hand it is unusually difficult, because of the vio- 
lent Unctuationa that characterize lake rates. To avoid some of the 
evils of an injudicious starting point, and also the more clearly to por- 
tray the movement, I have charted tbe charges for a long jieriod. The 
article selected ia wheat^ and the rates are thbse between Chicago and 
Buffalo, as given by the New York Produce Exchange. Tbe charges 

incliidi' thi; iron vetsisls, which hsivn ii gross tonnage of about 30,000 
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for this commodity aloue were charted, because wheat is a representa- 
tive freight, and fairly reflects the general movement of rates,' 

The chart shows that the trend has been very decidi dly downward. 
I shall not attempt to describe more minutely the downward movement, 
because it is quite impossible to select representative years, and the 
chart presents the matter very clearly and forcibly. The first feature to 
arrest attention is the exceedingly violent fluctuation of the lake rates. 
The very erratic movement of the rates is explained by the method of 
fixing rates adopted by the lake carriers, who introduce an entirely 
new schedule at the opening of each seiison of navigation and alter it 
many times during the seasou. When business is heavy the rates go 
up, and when business is light the rates go down. 

The following table shows the fluctuations of a single season : 

Current tceekly freights, per bushel, on wAcn' froni Cliicaijo to lUiffnlo hy tale during Ihe 
aeaeon of 1895. 

[Beport of Cliicnga Board of Xredo, 18M, p. 113.] 
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These violent fluctuations serve to show the flexibility of the lake 
charges, the readiness with which the rates are adjusted to what the 
trarticwill bear, and stand in striking contrast with rail rates, which 
respond but slowly. 

As a general thing, the discussions of lake rates are misleading. £ates 
have sometimes been so selected as to give one the impression that 
charges have fallen very rapidly and continuously. The following ia 
an example in point: "In 1857 the average rate by lake and canal on 
a bushel of wheat from Chicago to Hew York was 26.29 cents; in 1870 the 
rate for the same service was 17,1 cents per bushel; in 1880 it was 12.37 
cents per bushel, and in 1890 5.85 cents per bushel." Now note what a 
change is introduced by selecting the rates prevailing in 1858 instead 
of 1857, and in 1871 instead of 1870: 



These examples show how important it is, if it be desired to communi- 
eate a correct impression of the movement of rates, that the greatest 
circumspection be exercised in the selection of the points of the move- 

' These riktea and tboMfor several other cammodities may be found in the appeudicea. 
H, Doc, 277 2 



18 STATISTICS OF I^AKE COMMERCE. 

lueut that are to be coioiiared, and particularly in the choice of the 
initial point. 

Another method of presenting hike freights in a very favorable 
light is by contrasting them with rail rates, which is nsually done 
in the following manner: The average charge on all the railroads in 
tlie United States for hauling 1 ton 1 mile ior some year is compared 
with the average amonnt exacted for a similar service on the lakes. 
Obviously this sort of procedure is unfair to the railways, for the serv- 
ice they perform differs from that rendered by the lake carriers. The 
railroad tonnage is largely made up of locral freight, while the fieight 
tonnage of the lakes is through traffic, and is composed of but few com- 
modities, all of whicli are handled in liirge quantities. This character- 
istic of lake commerce is of the greatest moment, ibr it makes speciali- 
zation in the shipping bnsiiiess ijossible, and aasures a fall cargo of one 
article at one x»ort. It is needless to say that rates on the lakes wonld 
not be BO low as they are if it were necessary to so construct vessels as 
ib enable tliem to carry a variety of commodities, and if they were com- 
■pelled to go to a number of ]>orts to collect the cargoes; and then, too, 
it is to be remembered that the lake hauls are usually very loug ones — 
a fact that has a most important beariiig on rates. 

Another way of showing the relative cost to the public of lake and 
rail service, that is often resorted to, is the comparison of lake and rail 
rates on some commodity which is transported in large quantities, 
and for long distances, by both caiTiers. Wheat and com are such com- 
modities. Have we here proper conditions for comparison? dearly 
the circumstances are much neai-er what they should be than they were 
in the case of the comparison of ton-mile charges; but even in this in- 
stance the conditions are not exactly fair. Allowance should be made 
for the fact that the National Qovemment not only provides the lake 
carriers with channels and harbors free of charge, but also maintains 
them in good condition without compensation. In addition, there are 
minor factors that favorably affect the coat of the service rendered by 
the lake carriers, such as the liiterality displayed toward the shipping 
interest by some of our State legislatures in the matter of tayation,' and 
the fact that the railroads continue their service during the winter, 
when the coat of service is manifestly much greater than during the 
summer. Thus it must be granted that even in the case of comparison 
of the lake and rail rates for some commodity which is transported in 
large quantities and for long distauces by both carriers, we have not 
found a fair basis upon which the freight charges of the two transporta- 
tion agencies can be contrasted, Itecause the community as a whole 
comes to the assistance of the lake carriers, and because the service is 
rendered by one of the carriers at all times and by the other only at 
certain seasons when conditions are favorable. 



As far as possible the statistical matter has been arranged in the 
appendices to correspond with the main divisions of the text — for 
example, in Appendix I will be found the tables tliat should accompany 
the introductory part of the report. Freight rates for any commodity 
may be found in the appendix corresponding in number to the part of 
tlie text in which the particular commodity is treated. 
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k'ttliniicBota is a good example. By an aut Tecently passed, its ghipping on the J 

Great Lakes is practically exempt from taxation. Vessels pay a State tnz of bnt 3 H 

cents per net ton, and are entirely exempt from mnnicipal taxation. (Report of H 

fommiaeionor of Navigation, 1896, p. 202.) ■ 
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The data collected by tlie Treasury Department fall untier three 
heads, (1) that coiicerDiug the fleets; (2) that conceriiiug the foreign 
coninierce; (3) that having to do with the cosistwise trade. But little 
fault cau be found with the facts concerniug the fleet coUeeted under 
the supervision of the OoDimissioner of KavigatioD. The accuracy of 
the facts he publishes can not be questioned, but they might in one 
important particular give more information than they do; in many 
cases it is impossible to ascertain the motive power employed. Vessels 
on the lakes are now classed as sailing vessels, steameis, barges, and 
canal boats. All rigged craft are grouped together as sailing vessels. 
As a result of this cliissification most of the vessels commonly known 
as barges are called sailing vessels, altliough they are regularly towed, 
andsimply because they are rigged to carry a limited amount of canvaA. 
Two sources of error result from this grouping : (1 ) Wind is made a more 
important motive power than it really in, and {2) the new sailing ves- 
sels are made to appear very large, while in fact they are generally 
very small vessels. Perhaps these sources of error could be eliminated 
by introducing a new group to be known as schooner barges. To do 
this, the statutes would first have to be altered. 

Most of the vessels of the old schooner fleet are now regularly towed, 
but as they are still rigged they are classed with the sailing vessels, 
with the result that wind, according to the statistics, still appears to 
be relied upon to a very large extent as a propelling force. This source 
of error can not apparently be removed from the classification, for 
most of these vessels are in a position to run independently at any 
moment. As these vessels are not replaced by similar vessels as they 
become too old for service, or are wrecked, errors due to their exist- 
ence will gradually disappear. The etatistics of our foreign trade car- 
ried on over the lakes leave little, if anything, to be desired. The Jaws 
seem to be suSiciently stringent, and they appear to be rigidly enforced. 
Our foreign commerce over the lakes, however, is comparatively small, 
so these wise regulations only cover a small portion of the lake traffic, 
For several reasons the custom-house records of the coastwise com- 
merce of the lakes are unreliable. 

First of all, the laws governing the filing of manifests are not what 
they should be. They are faulty in three respects, and these were 
pointed out by Mr. C. H. Keep, in his report of 1891 on " The Commerce 
and Shipping of the Great Lakes." They are as follows: Under exist- 
ing laws vessels carrying goods from a port in one collection district 
to another port in the same district are not required to report or clear 
at the custom-houses, and there is, therefore, no record in the custom- 
houses of the commodities so carried. But as the local business on the 
lakes is very small, this does not seriously impair the accuracy of the 
records. Second, there are a number of small ports on the lakes where 
there are no custom-houses, but at which a la'ge lake business is done. 
Third, under the regulations that now obtain, a ship may clear from a 
port on the lakes for another port, and may stop at one or more inter- 
medinte ports, where she may receive and discharge cargo without 
reporting at the custom-hoosea of tlie intermediate ports. 

The records of the custom-houses at the interniediate ports will show 
only the business done at suob ports by vessels which make them 
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their original port uf departure or ultimate port of (le^iitiuation. To 
the extcut to which the ports are iLteriuediate ports, the records of 
the custom house will fall short of the business trausacted at these 
ports. Errors due to this cause seriously aft'ect the value of the records, 
and will probably do so to aii increasiug exteut, for the traffic of the 
intermediate ports seems to be growing. The iuaccuracies resulting 
irom these three sources of error seriously impair the value of the 
records of the coastwise commerce of the Great Lakes. There are, how- 
ever, still other soui'ces of error, aud in comparison with which those 
jast euumerated are uuimportant. The reiuiremetits of the law are 
not always scrupulously t'uliilled. Tlie manifests covering cargoes that 
are tiled in the custom-houses in compliance with the law do not always 
give the cargoes correctly. 

luaccni'acies are due to the tbllowiug causes: (1) Masters are per- 
mitted, under certain circumstances, to clear at the same time they 
enter — this custom is productive of error beoause masters may not, for 
$ variety of reasous, take aboard what they supposed they would when 
they cleared; {2) masters do not often know what they have on board 
when they clear, even after their vessels are loaded^ — in some cases the 
statements on the basis of which freight is collected are made up after 
the ship has left port, aud forwarded to the captain by mail or tele- 
graph, and in numerous instances captains never know what they have 
on board, as they are simply directed to go to a certain place and load 
(the manager of the dock being informed how much to put on), and 
then ordered to depart for a certain port, where the manager of the 
dock assumes all responsibility for records; (3) in the case of miscella- 
iieous cargoes, it would be necessary to delay the departure of the boats 
in some cases in order to give a correct statement of the cargoes, so the 
manifests are likely to be the captains' estimates of what they have on 
board, and (4) some errors are due to indifference — in the minds of 
some captains the tiling of a manifest is a mere form, foi' statistics, in 
their opinion, have no value. 

Any attempt to remedy these evils ishould take cognizance of the fact 
that vast sums of money have been expended in terminal facilities, in 
order to secure dispatch in loading and unloading, and, therefore, regu- 
lations that would detain vessels would undo that which has been 
gained at an enormons expenditure of money and energy. If captains 
are forced to file correct statements of cargoes, vessels would in many 
cases be detained for some hours, and captains put to ^reat incon- 
venience aud to considerable expense. The docks are usually scattered 
over an enormous exteut of territory. If a vessel finishes loading at 1 
o'clock at night, the captain may be forced to walk several miles to the 
custom-house, as the street cars have probably stopped running, or 
secure a carriage at no little iucouvenieQce and expense. Perhaps ac- 
curate statistics could be obtained and greater dispatch given to ves- 
sels by making the shippers instead of the captains responsible for 
reports. 

Before leaving the data furnished by the Treasury Department a word 
must be said about the report on "The Commerce and yhippiug on the 
Great Lakes," made by Mr. C. n. Keep, secretary of the Lake Carriers' 
Association, and which formed a part of the "Eeport on the Internal 
Commerce of the United States for the year 1891." Mr. Keep, wherever 
possible, went back of the returns of the custom-houses, and so in a 
measure eliminated the enors of these returns. Especial value, there- 
tbre, attaches to his statements. 
■-. The facts furnished by the Department of War fall under two heads, 
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{1) those based upon the cnstom-lioiise records, aud (2) those collected 
independently. For the moat part the statistiea published by the War 
Department are based upon the custom-house returns, and uo attempt 
is made to eliminate the errors of these returns. The statements of 
tratBc through the Detroit River and of the business transacted at the 
lake ports are always, I believe, based upon the records of the custom- 
houses, and are therefore subject to all the criticisms that have just 
been passed upou these records. The statemeutaof the traffic through 
the St. Marys Falls are based upon data collected at the canal by the 
oiHcers in charge. These statements should, therefore, accurately 
reflect the cDmmerce passing through this gateway. Unfortunately, 
however, they do not, aud this in spite of the fact that great care is 
taken by the ofticers in charge of the canal to secure accurate infor- 
mation. The efforts of the officers are balked because of the failure 
of the lake carriers to cooperate with them. As has already been 
stated, in many cases masters do not know what they have on board, 
and can not, even if they would, give a correct statement of their 
cargo. Many of the captains, however, have a supreme contempt 
for statistioa, and so do not attempt to BU out the forms fui'uished to 
them correctly. Ignorance on the part of the captains also produces 
inacGaracies. For example, the blanks furnished by the officers of the 
canal call fitr a statement of the anthracite and bituminous coal on 
boai-d, but in some cases these items are not given correctly, because 
the masters do not know that these forms of coal correspond with hard 
and soft coal, respectively. After all criticisms have been made, how- 
ever, it must be said that the " 800" canal statistics are the best on lake 
traffic collected by the Government. 

Before leaving this subject 1 must say that the statistics of traffic on 
the Great Lakes collected by the National Government are simply an 
object of contempt and ridicule among those engaged in lake transpor- 
tation. It scarcely needs to be said that the shippers and carriers are 
fully aware of all the criticisms that I have made. The methods of 
collecting these statistics ought to be radically (^hanged, if for no other 
reason, simply becanse the Government can not afford to permit its work 
to be held up to scorn. Lake shippers ought gladly to cooperate with 
the Government, for an accurate knowledge of the situation is abso- 
lutely necessary in order to enable Congress to make a wise appropriation 
of money to facilitate commerce on these waters. Without a ^Hisitive 
basis of facts it is impossible to plan a judicious scheme of improve- 
ments. Any change in the regulations governing the collection of 
statistics which will delay traffic may he expected, in the future as in 
the past, to meet the opposition of the lake carriers. If the shipper 
instead of the carrier were called upon for a statement, there need be 
no delay. 
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Slatenunt of th« commerce throitgli St. Mary$ Falls Canal, etc. — Coutianed. 
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Jittintated ra'Ns of/reighi, bg item, through St. Margs Fall» Canal, Michigan. 

Items. 



Co«l (hard and soft)... 



E'S" 



Silver ore ud bnUloD 

BuJldlDK Btoue 

CBclrnBlfledfteifCht.. 



S4, 735. 4U 
7. 88S. 875 
22,634,590 

8,081760 
241.458 
2U4,W8 



f 7, itn, 844 
1D,853.«25 
18,224,424 I 



», 702, IS 
11,148.585 



f?.SI . 
le. 1», 5! 



8,eM,80Sl I4,335.<I92 

'520)579 ] '9'u 
835, 410 ! 38: 



Items. I 189^ 

Coal (hard and aofl) SlO.IBi 

Floor 21,e7; 

TThest 80,740,085 

Grain (otber than irheat) ... OST ~'~ 

Hanabotured iron ! 2,98) 

a"^::::::::;:;::::::::::! S 

Copper 12, B9B, «uo I n, 600, w 

Ironore 17,153,»82 14.050,9' 

Lumber 9,231,192 I 10,593,81 

Silver ore and buUlon 29(1,8)5 I 379.fl( 

ButWingBtone 1 398,980 , 194,21 

Unclasdaed fielghC ' 27,548, 7«0 | 24,910,81 

Total 135,117,287 1 145,438.9! 



M. 993, 351 

3o!o4l)s88 I 
4. 184, 347 I 



237,401 ] 

17;o27io7B j 
11.684.608 I 



lleiaHi obtaineil from diiCHiaioti of traffic 





,IotRl mile-tons. 

J i..u.«^^ 

.■ 5,178,132,1(72 
.1 5,040,640,852 
.1 T,2W7.SW.415 
. T;Sil2:4fl2,M» 
.' 8,222. 772,838 
. B,«aO,ai0.240 
.1 10,«7, 871,824 

j «;6a2;wi;8«o 


Total tost of 


carry III g 
UfOt. 




1: 


831.247 
472,215 

057.483 
798,310 
238.758 
511.615 




1891 

i8»a 

1893 

ffi:::::::: 

1896 


l!35 

lil 
:9» 



asi.iu 

1857; 700 



2,115,71 
l.95fl, » 

£l36> 



STATISTICS OF LAKE COMMERCE. 



XumbiT <iii(l groe« h 



.ton £64,609 



,373 UB.iM 



Zib 782, 31 S 



044 :»9, 153 



Steam veaaels. 



MS, glS 
858,871 



e eiceiidou of thwHi for Uit 

.__ sionar of Navigation or frni 

obUlaed from AndcBw's Report on Colonial uni] Lake ' 



diivclly from [ 



I 



STATISTICS OF LAKE COMMERCE. 





SBiling 


re«»eli>. 


Steam veatela. 


B«gM. 


ToWl. 


ri>0.1j6H. 


"l^r 


Iddb. 


1^ 
18 

3fi 

145 
58 


To=,. 


h™' 


t™. 


Num- 
ber. 


Ton.. 






I5S 

6,42S 
11.232 

'S 

12.193 
■w;4S7 

n!542 
14,306 

iLSsa 
:d. SOS 

iiliwa 
as! 707 

Si 














































































































OB 

K 

lao 

S9 
<8 

M 
15 
S2 
11 
22 


M,safl 

43;8Sl 

,:| 

fl,437 

lis 

1 

ai.823 
3B,I51 


IS 

is 

22 


4,ZB8 

'501 
1,358 


m 

125 








87i: :.■■;.':::;.'.* :::;!"::;;: 


m'027 




240 , OB, on 
































137 34 W8 




















1? 


678 

'41^ 

14« 























































a Tlie fl^nres ooverlDK tbs a 



iictlon tlom 1860 tolSST, hicliuiyi 



Tablk V. 
Average grou tonnage of tailing and iteam leuefs Milt o«t the vortiem latei. 



1»7.88 1T8.29 



RrIII 




TBM 




l-S 


















355 


mi 


■iii; 





























aTheiipp«£ 
ofthewil&igT 

lag Y«i»la are j 

aa AeTenl large wooden barfee bare umu 
■ailing Tnueli (bargee) irere eonitmeted. 



eailed Ballinsveau 
Bveiue thaa. 
11 1 do DOtkuow tbeUlaonk^. 



^ 4S7.1T 

,.oo9.n 



^ent the aTeraee 
I. The steel naU- 

■ - lier reduced. 



STATISTICS OF LAKE COMHBBCE. 
Tabls VI. 
Groat tonnagt aonatrueUd on th« northern Wttt, thawing Material tu 



Fiacsl jau. 


tonuiige. 


Ipou nnd 
6;328 

2();0IB 


1889 
IBM 

laos 


Fiscal year 






'»"'•" "^Sii"' 




20 


„ 


s«. SSS 




■■ % 


i 




























Ml as 




-.1 W 


































































aThwe flgnrea were ottaioed e 
uinnal reports. Iron hu bsan u» 
oolnmn is compoaed almost vhollv 
Dot eiowd 35,0*1 tons. 


Ts 


y to a very limltad oiMmt abo 

Table VII. 


r of NBTleation or rmm Us 
ut the greit lakes; the third 
ige Dov afloat probably doM 



CaleodHr year. 


By^ake 
cXlo 


By Iria 
and rati. 


By.«ii 


Calendar year. 


By lake 
oa^.a 

Cmti. 

II 

8. HI 

gisi 
eiss 

6,8S 

Is 


«n^ rail. 
11.' 40 

ioiio 

12:00 

If 

lis 

8.01 


B.-aU 




!S 

24.83 

!».65 

BS.38 
22:S8 
17.11 
19.18 
"!S8 


0,n(,. 


CenU. 


CenU. 






c3S,Bl 
34.80 

« 

48.00 
40.20 
80.00 

46! 20 

aoioo 

81.02 

24:00 

10.86 


i87»:::::::".:"::: 




















1881 






















ffi:::::::::::::: 


























2s!m 

22.00 
2fl!90 
ILSO 





























































a InclndiDK cftDal tolls DUtll 1882. bnt 
bStatlatlcal A-bstraol, 18WI, p. 327. 



1882. bnt not Bablotr 



98 inolndeg Bafialo chargM. 



STATISTICS OF LAKE COMMERCE. 



29 



Freight rates on wheat (per bushel) hy lake from Chicago to Buffalo.a 



Year. 


Cur- 
rency.6 


Gold.c 
Cents. 


Year. 


Cur- 
rency. 

Cents. 
3.07 
4.74 
5.76 
3.44 
2.50 
3.41 
2.18 
2.02 
3.68 
4.13 
2.56 
2.51 
1.96 
2.38 
2.19 
1.66 
1.27 
1.92 
1.63 
1.56 


Gold. 


1857 


Cents. 
9.89 
3.76 
5.08 
9.89 

11.53 

10.49 
7.51 
9.58 
9.78 

12.34 
6.67 
7.14 
6.81 
5.88 
7.62 

11.46 
7.62 
4.03 
3.42 
2.90 
3.72 


1 

' 1878 


Cents. 
8.027 


1858 


:l 1879 




1859 


! 1880 




I860 


'■ 1881 




1861 


' 1882 




1862 


10. 234 
5.175 
6.160 1 
4.523 1 


, 1883 




1863 


1884 




1864 


1 1885 




1865 


i 1886 




1866 


8.808 
4.995 
5.155 
5.022 
4.847 1 
6.883 , 
10.504 
6.761 
3.617 


1887 

1888 




1867 




1868 


1889 




1869 


1890 




1870 


1891 




1871 


1892 




1872 


1893 




1873 


1894 






1895 




1875 


3.040 
2.570 , 
3.502 1 


1896 d 






1897« 




1877 











a Out of the rates received the vessel must bear charges for trimming, tallying weights, and shovel- 
ing in the hold to elevator legs when unloading. In 1896 these charges aggregated $4.75 per 1,000 
bushels, or nearly one-half cent per bushel; in 1897 they were reduced to about ^.35. 

b The rates were obtained from the reports of the !New York Produce Exchange. 

c In converting currency prices into eold I have used the value of gold in currency as given for 
January of each year in the American Almanac for 1878. 

d Report of Chicago Board of Trade, 1896, p. 113. 

e Marine Record, JDec. 16; 1897, p. 8. 



I.— FLOUR AND (iBAIN TRAFFIC. 

Previous to 1S50 the importance of tlie great interior water routes 
cat! not easily be overeati mated. The commerce of the great agrinul- 
taral States of the West drifted to the two great natnral waterways, the 
Mississippi Biver miming to the south, and the Great Lalces and their 
eastern outlets, the Erie Canal and the Wellaud Canal, in con.innctioa 
with the St. Lawrence Eiver, running to the east. AltLongh the West 
possessed these two unrivaled waterways, yet there were but few lot^ali- 
ties which could choose between the two. Physical conditions usually 
left no choice. To the settler near the lakes the eaatern route was the 
only available highway, and to the farmer living near the banke of ^m 
the Mississippi the river was the only possible route. This was the case ^M 
because land transportation was well-nigh impossible. The value to ^M 
the States bordering on the (ireat Lakes of the lake and canal route ^B 
from the date of the opening of the latter in 18^5 down to the middle 
of the century, and eveii tor a number of years thereafter, is incomput- 
able. Over the Great Lakes and through the canal passed the bulk of 
I the surplus products of the West and practically the whole of the 
merchandise shipped from the East to the West. 
To realize fully the importance of the water rout«a, even up to a 
comparatively late day, it is necessary to understand the services It was 
intended the early railroads should render. They were designed to con- 
nect waterways, not to compete with them. Before the construction of 
railroads the trafftc of the country that was other than local in character 
moved upon and to and from one of our four great waterways. These 
were the Atlantic Ocean on the east, the Great Lakes aud the Erie 
Canal and St. Lawrence on the north, the Mississippi Biver and its 
tributaries pn the west, and the Gulf of Mexico on the south. This 
being the situation, the railroads which were intended to serve anythlnff 

(more than local needs sought to cooperate with one of these waterways, 
and the projectors of nearly all the railroads which it was hoped would 
become trunk lines sought to connect two or more of the four great 
water routes. The construction of the great trunk lines clearly showa 
this, and nothing could more strongly emphasize the importance of the 
lake route at this early day than the unitbrmity with which the rail- 
roads sought it. A glance at a railroad map of the later fifties will also 
clearly show that the water routes formed the baseof all the great trans- 
portation systems. In some cases, it is true, the water routes were 
paralleled, but these instances were comparatively rare, and even in 
these cases the railroads were not regarded as competitors of the water 
routes for through trafEie in heavy commodities. Passenger traffic, 
local business, and through freight in the more valuable commodities 
were the main reliance of the railroads. 

This state of affairs, however, was very much changed in the twenty 
years covered by the period from 1860 to 1880. These two decades 
were replete with improvements in rail transportation. Advances, to be 
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sure, were also made iL water transportatiuu, but the progress made in 
laud carriage during tbis iuterval was much the greater. Limitations 
of apace forbid a detailed presentation of the improvements introduced 
tbat made the railroads eflfective competitors of the lake carriers. Noth- 
ing more thau an euumeration of the most important advances cau be 
attempted. Progress was made in all departments. The permanent 
way was improved by rednctiou of grades, better alignment of track, 
improved drainage and ballasting, and better bridges. But far more 
important than these improvements was the iutrodnction of steel rails. 
It is doubtful if the railroads could ever have become efl'ective competi- 
tors of the lake carriers without steel rails, for the latter, although of 
transcendent importance in themtielves, became doubly significant be- 
cause of the advance along various lines that tliey made possible. The 
greatest of these improvements was made in the rolling stock. With 
stronger tracks mnch heavier engines conld be built, and cars cotild be 
loaded more heavily. Steel was in a measure sabstituted for iron in 
the construction of locomotives. A great saving was made by the change 
from iron to steel tires. With a very slight increase in the dead weight 
of cars, the carrying capacity was doubled. There was also great prog- 
ress made in making up and munhig tiains. 

The consolidation of connecting lines (and the extension of other lines 
by lease or by purchase or by new construction) which had set in before 
ISfiO became a feature of railroad history during the period covered by 
the years intervening between 18fJU and 1880. By consolidation the 
clieap and expeditious movement of freight between distant jHtiuts was 
greatly furthered. About the largest expense of tiansportatiou in the 
early days was the trausshipment charges. Consolidation did much to 
obviate the necessity of frequent transfers of treight. But even after 
consolidation had made cousiderable progress the extended movement 
of bulky freight remained suliject to many delays and charges, due to 
trausshipment at connecting points. These evils were in a large measure 
overcome by the organization of through freight lines. But one more 
advance cau be mentioned — it is scieutillc.rate making. This hos revo- 
lutionized railroad transportation. In the primitive days of railraading 
the toll sheets showed but little differentiation of charges. The prin- 
ciple of charging what the trafhc would bear was never applied with 
anything like thoroughness. The decisive change in rate making came 
when it was recognized that it may be profitable to establish a rate 
which will result in a net gain, however small, above the expenses aris- 
ing strictly from the mere handling and moving of freight and such 
incidental expenses as are properly api)Iicable to it. In other words, it 
is not always to be insisted upon that any given traffic must bear its 
full share of the total expenses of the roatl. The question is, rather, 
Will this traffic form a profitable auxiliary of the existing traffic? 

By the early seventies the long list of improvements which have been 
enumerated, and others of less imimrtance, but nevertheless of great 
-moment in the aggregate, had progressed so far as to change the rela- 
tiou existing between the lake carriers and the railroads.' The latter 
were now in a position to enter into effective competition with the lakes 
in the transportation to the seaboard of the agricultural products of 
the West. As a very large x>ortion of the east-bound traffic from the 
West was at this time composed of agricultural products, nearly the 
entire east-bound business now became competitive.' In 1876 it was 

' Long liefore tbis the railroaila liiid doiiiciut^trAte') tlioir aMIity to oompeto witli 
canalB. 

'In tills statemnnt ia not in<luda(l tlie liimliei' ]iiid ore traffic of wtiat ia known M 
the Lake Superior regiuii. 
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eatimated that grain ami flour conatituted about 50 per ceut 6oB» 
entire eastward movement of through freightf.' 

It must not be understood that rail rates — ti-om Chicago to New 
York, for example — were now as low as the lake rates, for such was not 
the caae. Rail rates had, however, falleu so much that, taken in con- 
nection with several advantages offered by rail transportation, rail 
rates were as favorable as the lake rates, even though the latter were 
slightly lower. It may be well at this point to state that the published 
trans pitrtation charges are not to be accepted without moditicatiou. 
The lake charges are approximately correct; but the rail charges Eire 
generally too high, and often very much too high. The latter are aver- 
ages of the officially published tarifl's; but men in a position to speak 
authoritatively say that practically no grain is shipped at these rates.* 

When grain moves eastward to the seaboard in large quantities by rail 
duriug the navigation season it may be assumed, with considerable 
assurance, that the throngb rail rate is very nearly as low as the lake 
and rail rate. This must be the case, because the advantages of 
through rail shipment ovL'r lake and rail are not sufticient to offset any 
large ditierence in rates. These advantages will be brieUy stated. 
Railroads are responsible for the safe delivery of goods placed in their 
care. The shipper, therefore, does not insure his property, which he 
would feel obliged to do should he send his property by the way of the 
lakes. ^ 

Grain carried in cars during the seasons of the year when grain is 
likely to heat arrives in better condition than if sent by water. Grain 
already out of condition goes better by rail, but not much importance 
is now to be attached to this point, as grain is generally put in good condi- 
tion before it is shipped.'' 

Expedition is sometimes desirable, and railroads deliver commodities 
with' greater dispatch than the lake carriers. The terminal facilities of 
the railroads are better than those of the water lines, and by patron- 
izing the railroad shippers can occasionally save considerable sums in 
the form of cartage charges. This is more true of floui', corn, and oats 
than of wheat, for the last is not delivered directly to consumers, but 
is first delivered to millers, who have terminal facilities. Flour, corn, and 
oats, on the other hand, although generally not delivered directly to con- 
sumers, are, however, delivered to persons at least one step nearer the 
consumers than are the millers who receive the wheat. During the 
process of transshipment there is some loss of grain, but as the lake 
carriers deliver the amount for which they give receipts the shipper loses 
nothing. In this particular the shipper rather favors the lake ro ute, 
for the railroads refuse to receipt for a ileflnite amount, and as a conse- 
quence any loss in transit falls upon the shipper unless he can clearly 
prove that there was a loss in transit, which he usually finds very 
difficult to do. 

In case the grain is not forwarded on a through bill of lading a por- 
tion of the cost of transshipment falls upon the shipper, and thus' 
enters as one of the deciding influences in the selection of a route. 



'InterDHl Commerce of tlie I'nitiid States, 1876, p. 67, The total sLipinonta east 
from Chicago dnriiiu the year 1878 amouuted U> 4,862,385 tons; to this hiiiu grain, 
flour, aeeiU, and feed eontriliuted 3,137,032 tons, or n little more than 64 per cent. 
Alnioat the whole of the balance was made up ol' animals and tlielr nrvducta. (Ibid., 
1879, p. 99.) 

^For trausportation rates see Appendix 11, Table VII. 

= ln 1872 the rate of insurance was about $1 on $100. (Transportation Koiitee to 
the Seaboard, vol. 1, p. 17.) It is now about 30 cents on SIOO. 

'All the modern elevators are equipped with apparatus for airing and drying grain. 
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Graiu earned by " wild" vessels,' tliiit is, veHsels wLieli have no rail 
GOiiiiiHitioDs and are not rulining uTiiier contraetj but fix tlieir rates 
from day to day as basinesa may determiDe, is not carded oii through 
bills of lading, and the owner of the grain wnnld therefore pay the 
elevator charges.' Terminal charges have nndoubtedty been in some 
measnie responsible for the diversion of the grain traffic Irom the lake 
route; they may be found in Appendix II, Tables I and II. 

When the railroads fonnd that they conid snccessfnlly compete with 
the waterways it was discoveretl that the lack of suitable terminal 
facilities at the seaboard cities for transferring grain from oars to ocean 
vessels and for storage became a serious handicap. Down to about 
1805 uone of the trunk lines possessed elevator facilities on the Atlan- 
tic Coast. At this time there was an elevator built at a wharf on the 
Delawaie, in Philadelphia, under the patronage of the Pennsylvania 
Kaiiroad Oonipauy, and this was probably the first stationary elevator 
erected on the Atlantic Coast.' tfp to the close of the year ISTO the 
Baltimore and Ohio liailroad Company was the only road which had 
already provided adequate terminal facilities for the handling of grain.* 
Sew York City, although the chief port of the export grain business, 
did not ]i03se8s a single stationary elevator. 

The use of elevators would have necessitated the adoption of the 
western method of handling grain by "grades." The custom of selling 
gmiti on sample had become too firmly fixed by fifty years of habit to 
be eaiiily U[>root('d, and especially so as such a cfepaitnre would seri- 
ously impair the value of enoi-mous vested interests of the very per- 
sons who were expected to make the chauge. The great expense 
involved in the old method of handling grain if shipped in bulk at the 
railroad terminals, and the great reductions made by the introduction 
of elevators, will be seen by the following statemeut ma<le up by the 
general freight agent of the Baltimore and Ohio Railroad: 

" Previous to January, 1872, all grain shipped to Baltimore in bulk 
was unloaded by hand, at an expense of from 4 to 5 cents per bushel. 
At this time the company completed an elevator of 600,000 bushels 
capacity and reduced the charge for receiving, weighing, wharfage, 
delivering to vessels, and storing for ten days to IjJ cents per bushel, 
by which means also the detention t4) vessels in loading was reduced 
from five or ten days to as many hours." " 

Two years later, when the Baltimore and Ohio entered Chicago and 
became an aggressive competitor for a share in the movement of agri- 
eultnra.1 products from the West, all the other trunk lines were foi-eed 
to improve their terminal facUities. Without proper facilities for 
handling grain at the seaboard no road could meet the competition of 
the lake and canal route, for this line possessed fairly satisfactory 
termiiiiils. The transfer charge of from 4 to 5 cents was sufficient to 
turu grain to the lake and canal route. Not only was the movement 
of grain by rail checked by the high charges at the seaboard terminals, 
but it was at times entirely Inhibited by the lack of facilities for removal 
of grain from ears. Mr. 0. M, Gray, assistant general freight agent of 

>Tho "wild" resHels of the lakes are the triiiup vesaela of tlie ocnaii. 
' Charges for shoveling and trinmilDg the grain in thb hold of the ship are paid by 
the vessel. 

Developraeat of TrooHportntion Systems in the United Statea, Riugwftlt, p. 211. 
'Report of the Select Committee on Tranaportntiou Routes to tbu 9eitboar(l,Vol. I, 
p. 27. 
^Ibid., Vol. II, p. 346. 
"Ibid, Vol.1, p. 27. 

H. Doc. 277 3 
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tliti' Lake Sbore ii[iil Mii^liig^u tioatlieni Kiiilroa.d, in testil'yitig liutbre 
the Senate Ootumittee oji Trausportation Boutes to tlie Seaboard, 
stated that the luck of terminal facilities at the ^aboard for promptly 
uuloadiug cars had resulted in'Such a shortage of ears on the Pittsburg, 
Fort Wajiie and OLieago, and Michigan Ueutrai iu the winter of 1872-73 
that these roads were practically forced to suspend the movement <tf 
bulky freight for a period of six weeks because of a lack of i;ars. UiB 
own ruad, the Lake Shore and Itlichigau Southern, wa« reduced to such 
straits by tkedearth of cars that it wa« forced "to cut oil' all freight west 
of Chicago aud receive nothing except the local freight of Chicago,"* 

Up to within very recent times our Government has taken but little 
interest in our internal commerce, and has therefore collected but little 
information concerning it, and thus it is impossible to set forth as defl> 
]iit«ly and accurately as might be desired the diversion of the grain 
business from the Great Lakes to the railroads ;ind from the latter back 
to the lormer. We shall iu the main be forced to rely for statistics 
u]wn the reports of the commercial bodies of the cities chiefly cou- 
cerued in the grain business, and unfortuniitely they have uot collected 
as full or accurate intbrmatiim as could be desired. From the two 
sources, however, enough information can be obtained to present in a 
rough way the change tliat has taken place; but this can not always 
be done in the simplest manner. 

The diversion of the dour and grain traffic from the lakes to the rail- 
roads and from the railroatls back to the lakes will be considered under 
the foUowiug heads: (1) The diversion of the Hour aud grain bnsiuesB 
as shown by the movement of these commodities by lake aud rail from 
Chicago;' (2) the diversion (if any there be) as shown by such data as 
we have of the total eastward movement; ami (3) the export move- 
ment from the West through the Gulf ports will be examined — it is not 
only a diversion from the lake line, but also from the east-bound trunk 
lines. 
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rilE LAKH A\D KAIL TKAFFIC EASTWARD FKOM CHICAGO. 



In the early sixties the railroads began to make serious inroads into 
the Hour traiSc from Chicago, and during the eighth decade secured 
the lion's share of tliis business. Flour was the first heavy commodity 
of comparatively low value that the railroad carried in competition with 
the water lines. Tlie railroads gained this traffic, partly because ship- 
nient by lake to points not accessible to lake craft involved a traus- 
Bbipment, and flour could not be transferreil with the same ease and 
facility that grain could be transshipped; partly because expeditions 
delivery is frequently demanded, the element of time being of much 
greater importance in the movement of flour than that of grain, and, 
finally, because flour can not be stored without considerable loss, so it 
would not be held during the winter for the opening of navigation to 
so large an extent as grain. To these causes may be added a fourth — 
the cost of marine insurance. The diversion Irom the lakes to the rail- 
roads of the traffic in flour will be seen from the table in Appendix II, 
Table 111, Part I. It will be noted that from the opening of the seventh 
decade the railroads rapidly monopolized the business, and continued to 
do so until the year 1880. Since 1885 the relative importance of the 
rail lines has diminished. In 1885 they carried almost seven-eighths of 
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TruoBportation Ruutea to tlio SeiilionFd, Vol. II, p. 280. 
A tiibln showing tlie lake and rail movemeDt of floiii' and griii 
nB7 be fouud in Appendi^i II, Table IV. 
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the flour shipped eastward from Chicago, while iu 189C they carried 
but a little more than three-fifths.^ 

For many years the long-distance traffic of the raihoads was almost 
wholly confined to the transportation of live animals, provisions, and 
general merchandise. As we have seen, however, at a comparatively 
early day the railroads secured a large portion of the flour business. 
In 1872 2 they became in the fullest sense competitors of the lakes for 
the wheat traffic. Up to this time, although they had in various years 
carried considerable quantities of wheat, they had never been regarded 
by the lake carriers as serious rivals. 

In the spriug of 1872 the railroads entered the field for a part of the 
grain traffic and secured a liberal portion of it throughout the season 
of navigation. In the following year the struggle was continued, the 
railroads securing a large share of the business. Since 1873 the con- 
test has been maintained. In some years the railroads have made 
great encroachments into the traffic, and in other years the lake carriers 
have almost monopolized the business. Shipments by rail exceeded 
those by lake in 1881, and again in 1885. Since the latter year the 
lakes have more than held their own, and in some years have captured 
nearly all the wheat. The yearly movement by each mode of transpor- 

' It will be seen by the table in the appendix that the east-bound movement of flour 
from Chicago reached its maximum volume in 1887. Until 1888 most of the flour 
shipped from the Northwest passed through Chicago, but in 1888, by the completion 
of the Minneapolis, St. Paul and Sault Ste. Marie Railway, much of the flour business 
was diverted from Chicago. From 1882 the construction of a railroad from Minne- 
apolis and St. Paul to the north of Lake Michigan and the lower lakes to the seaboard 
had been much discussed by the millers and shippers of these two cities. Such a 
line, it was hoped, would be of signal advantage to the interests of these two cities 
and of the entire Northwest, for by this road not only the distance to the seaboard 
would be materially shortened in comparison with the circuitous route around the 
head of Lake Michigan, but the uncertainty of a speedy movement through the 
freight yards of Chicago would also be obviated. This line, commonly known as 
the '' Soo," in connection with the Canadian Pacific and lake vessels, on its comple- 
tion at once became a strong competitor for the flour and grain business of the North- 
west. During its first year it forwarded from Minneapolis 931,500 barrels of flour, 
and since then shipments have rapidly increased, as will be seen by the subjoined 
table. 

The yearly shipments of flour from Minneapolis over the *' Soo," as given in the 
reports of the Minneapolis Chamber of Commerce, have been as follows : 



Year. 



Barrels. 



1888 1 931,502 

1889 1,367,792 

1890 1 1,156,516 



Year. 



Barrels. 



1891 1,200,642 

1892 1 1,684,005 

1893 1,720,166 



Year. 



Barrels. 



1894 1 1,468,146 

1895 1 2,111,455 

1896 2,419,914 



Since 1887 shipments of flour to the ports at the head of Lake Superior have also 
greatly increased, and the combined rail and water routes through Wisconsin and 
across Lake Michigan have secured a large traffic that formerly passed through 
Chicago. 

' The following table covers the period in which the great change took place : 

Eastward shipments of wheat from Chicago. 



Year. 


By lake. 

BusheU. 
13, 429. 069 


By rail, i Year. 


By lake. 


By rail. 


1870 


BusheU. 1 

2, 621, 699 ! 1873 


i 
BusheU. 1 BuMheU. 

l.'S .V2fi QSi R 149 -209 


1871 


12,120,923 


576, 468 ;i 1874 16, 974, 149 9, 725, 251 

2. 363, 810 


1872 


8, 831, 870 
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tatiori since 18fW is sliowu by tbo 
III, part 1. 

Ill the years previons to 1S73, with some exceptions, most of the wheat 
taken from Obioago by the railroads was secured in the winter mouthci,' 
when lake navigation was closed. Since iS73 the largest r^il shipmenta 
have ntten been made after the navigation season had tally opened.' 

In shipping by rail the marine insurance is avoided, the grain is less 
liable to damage in transit, is moved more raxiidly and marketed more 
readily, thus giving quicker returns and thereby saving interest charges. 
But these advantages combined were not sufflcient to overcome the 
additional rail charge which was freqnently exacted. It is safe to say 
that the marine insurance in all but exceptional cases was considerably 
less than 1 per cent per busbel, and t^e dilfereiife in time between the 
all rail and lake and rail was not a large fiictor. The danger from 
heating in special cases would be very great, but in most cases it would 
quite disappear. During May, 1S75. tlie difl'ereuce in ratea amounted 
to 10 cents, and with such a variation it is surprising that the railroads 
should have secured any wheat at all. With a fuller knowledge of the 
situation, however, this will be readily understood. The published 
rates were not the real rates. Bays Mr. E. H, Walker, statistician 
the Xew York Produce Exchange: " During a portion of the year 1871 
the transportation by rail has been by the agreetl schedule of rates,"^ 

The implication is that rates were generally not maintained, ani. 
such mast have been the case. From January to October the rates 
given in the Internal Commerce reports remained stationary at 24 
cents per ba»hel, then tfell 1 cent for October, but recovered for Novem- 
ber, and rose to 'iS cents for December." 

The statistician of the New York Produce Exchange^ says that rai 
were very low from the opening of the year until October, when tfa< _ 
advanced very sharply, but the jjublished rates do not show this^ 
movement. He also informs us that Hour and grain were carried in 
large quantities from St. Louis to New York by all rail at 2i cents per 



1 



Dea 
ites 

24 
BTD- 

atea^l 

thisV 
din ^ 





Y„. 


Bbtpnietita .luting tho 
month of M.y. 


ntoTMl^ 




Biflnke. | Bjr«ll, 

1 




Bi«S.ii. 1 BuiluiU. 

1,833|S10 847'9pa 
2.M1.1IK. l,2ia3S2 
1,160,435 1 T35.W0 
1,8[0,31D 1.111. 137 

7ii^flM| 270.110 

902, »58 I, aw, rsi 


Otnto-J 































For tblH data Bee latemal Commerce, 1876, oharts 2 and 3, and luteruul Commeroo^S 
1ST9, Appendix, pp. 246-247. The third column of the ta1>Ie showe a siirprisliu^ 
amount of flreiglit secured hy the railroada in view of the great difl'ereuce whicE 
frequently obtaiueil In rates. Perhaps the publislied tiktes were uot adhered to. 

'New York Prodnce Exohange, 1874-75, n. 231. 

nntcjnalCommerHeof United States, 1876, chart Ho. 1. 

'Now \M-k Produce Ext-hnxige, 1874-75, pp. 231-235. 
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100 pounds, which ivoiild be equivalent to 15 ceiits per bushel.' It 
is hardly to be suppoaed that the rate Irorn Chicago to New York 
was maintained at 2i cents, with a rate of J5 cents from St. Louis. 
That railroad rates were not stable during the year 1875 is also testified 
to by Mr. Oharles Randolph, in his report as secretary for the Chicago 
Board of Trades' 

lu a general way it may be said that the corn traffic has followed the 
same coui'se as the wheat traflUc. The railroads appear, however, to 
have seoared a considerable share of tliis business at an even earlier 
time than they obtained a large part of the wheat traf^c. During the 
yeara 1808, ISiiy, and 1870 the railroads carried considerable quanti- 
ties of corn, and then for five years transported bnt little of this com- 
modity. In the movement of this important crop the year 1876 was 
the decisive turning point. The crop of corn grown in 187.5 was large 
and of good iguality aud the export demand was steady and strong, so 
the grain was moved rapidly forward by rail. Throughout 1876 the 
rail routes competed vigorously with the lake lines and obtained a large 
share of the traffit\ During the months of May and June (i,208,7lMi 
bushels of corn were shipped from Chicago by lake, and 5,588,830 bush- 
els by rail.'' The amount of corn carried by rail during the year 1884 
was almost equal to that transported by lake. During the following 
year the shipments by rail again almost equaled those by lake, the 
amounts being, i-espectively, ;i8,G8:i,S6i and 39,382,591 bushels. Since 
1885 the lakes have regained much of the east-bound tiaftic lo^t in the 
earlier years. In 1896 they carried more than six times as much com 
a^ the railroads. 

We have now considered the partial diversion from the lakes to the 
railroads of the flour, wheat, and corn shipped from Chicago to the East. 
There yet remains to be considered the movement of oats, the one grain 
not yet taken up that is ahipj)ed eastward in large quantities. Bye and 
barley, the other important cereals, are not transiwrted in sufficient 
amounts to wanant separate treatment. During 13!>6 the aggregate 
shipments by lake and rail from Cliirago amounted to but 11,142,217 
bushels.' Their movement may be inferred in a general way from the 
discussion of the tianspoitation of the other grains. 

At a very early date, as will be seen by an examination of Table III, 
part II, Appendix 11, the transportation of oats by rail assumed an 
important position. During 18C:J, 186;:!, 1804, audi 8(ifl a very large por- 
tion of the oats carried out of Chicago was taken by the railroads. This 
was largely due to the exceptional conditions which prevailed. The 
principal contracts let all over the United States for supplying the 
armies in the South with oats were filled in Chicago. As a result, the 
shipment of oats from Chicago during the war increased with surpris- 
ing rapidity; for the year 1SI51 they amounted to only 1,492,507 bush- 
els, while for the last nine months of 1864 and the first three months 
of 1805 they reached the large total of l.'i,020,792 bushels. 

As a natural consequence the railroads leading from Chicago were 
called upon to transport much of this grain, and as there were no rail- 
roads running far to the South west of the Mississippi, and bnt a sin- 
gle road crossing the Ohio River and running to fJhe South through 
Kentucky, it became necessary to send commodities to the southeastern 
points by the roundabout eastern lines. After the war closed the 
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' Nen- York Prodnea Exchange, 1874-75, p. a32. 
' Report of Chicago Siaitrd ofTrjHlp, 1875, pp. 18, 1 
' laterual Commerce, 1876, cbart No. 3. Navigatiu 
^Boportof Cliicago i3oard of Trade, 1893, p. 3. 
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moTemeiit of oata by rail ilimiiiisbed somewbat, but very shoi 
incrmiged iit a rapid rate, and in 1873 the ghipuients by rail greatly 
exceeded tliose by lake. From 1873 to ISSfi the railroads secm-ed 
almost tbe wbole traSii;, and in some years left but au insignificant 
amount to the lake carriers. Since the latter year tiie vessel men hare 
reentered the lield for this business and now obtain a large portion of 
it, bat the railroads still hold the larger share. 

The statistics of the movement of oats show that the railroads car- 
ried a larger pro]xirtion of this than of other grains. This is surprisiug, 
for oats is a commodity of comparatively low value and large bulk, and 
it is generally held that this class of goods is best adapted to water 
transportation. The explanations of the larger rail movement of oats 
are not far to seek ; one of them, however, runs counter to long-estab- 
lished opinion. Oats take up moisture more readily than other grains, 
and as a very small amount will cause oats to become musty and thus 
unfit for horse feed, it is sometimes found advantageous to ship this 
grain by rail. But there is another and far more potent cause for tbe 
surprisingly large rail movement of oats. It is the lake rates; these 
are fixed mpre upon the basis of bulk than of weight, and as oats is a 
bulky' ijroduct, the freight per hundred pounds is considerably higher 
than on wheat and corn. 

Enough oats can not be stowed away in the hold of a ship to secure a 
cargo equal in weight to that of the same ship loaded with wheat, and 
therefore it is necessary to fix a higher rate per hundred pounds upon 
oats than upon wheat. The grain car, on the other hand, is so large 
that there is no difBeulty in loading it to its full carrying capacity with 
the bulky product oata, and as a consequence the rail rates on oats are 
no more per hundred poands than those on wheat and corn. The larger 
lake movement of oats in recent years is perhaps in part explained by 
tbe fact that since the agitation for deeper channels began vessels 
have been constructed, to draw more water when fully loaded than the 
existing channels would peimit. This being the situation, many vessels, 
so to speak, would have extra cargo room or unoccupied space when 
transporting heavy commodities. These vessels, to a certain extent, 
would suffer no loss in carrying the bulky product oats, for if they car- 
ried wheat or corn a part of the hold would remain empty. 

III.— THE TOTAL EAST-BOUND TBAEFIC. 

An almost entire absence of statistics of the grain and flour trans- 
ported over the railroads that tap the surplus grain producing regions 
stretching far out to the south, west, and north of Chicago, makes it 
wholly impossible to present anything approaching a satisfactory es- 
position of the general movement of these commodities. Thus fer 
nearly all the facts we possess have been gathered under the direction 
of the commercial orgaTiizations of the cities in which the grain and flour 
is centered.'^ 
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'The anmberB 3^, 56, mid 60 rcpreaeiit, with a fair degree of accurue;^ , the weights 
of a, like bulk of oata, corn, aiL<1 wheat, respectively. The measured linihel of outs 
weia;hB ahout 32pounil8, that of Hhclleil coto 5ii, nail that of wheat 00; the lueaaured 
hushel of oats, however, more f^iiauntly exceeila 32 ponnda than Hoan that of wheat 
exceed HO pnulida. Reran tl^ thei'i; has been a machine invented for "clipping '* oats. 
By "clipping'' the weight uf the lueusurcil bushel Id increOBed by one-half b 
one-halt ponnda. 
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'llie itatlHtica published by these organisations lire generaUy in part based upon 
~ onatoin-bonae records. Fur thtt simrces of the grain statistics see Appendix II. 
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While these data are complete enough for many purposes, they are 
not sufficiently comprehensive to disclose the characteristics of the 
general movement of the cereals from the interior producing regions to 
the consuming districts of the East and South, and to foreign countries. 
Thus far, our General Government has devoted but little attention to 
inland commerce; the reports on our internal commerce which have 
appeared up to this time have contained but little statistical matter 
which had not i)reviously appeared in reports of transportation com- 
imnies, boards of trade, produce exchanges, and chambers of commerce 
of our great trading centers. 

1 shall now attempt to show, but in a somewhat roundabout way, 
what share of the flour and grain traffic from the West to the East has 
fallen to the lakes, and what portion has been secured by the railroads. 
The figures which will be given should in no case be wrested from their 
context. Conditions which obtained at the beginning of the period 
under consideration no longer e^^ist, and thus the statistics standing by 
themselves would be very misleading. 

The transportation of flour and the chief three cereals — corn, wheat, 
and oats — will be investigated. In the case of each one of these com- 
modities, the receipts at the principal eight Atlantic ports will be com- 
pared with the receipts by water at the chief lower lake ports. If the 
receipts at the Atlantic ports increased at a more rapid ratio than those 
of the lake ports it may be legitimately inferred, if all circumstances 
except those of transportati(m remain unchanged, that the railroads 
were proving the stronger competitor, and vice versa. The conditions, 
however, as will be shown as each commodity is considered, have not 
remained flxed. 

Attention is first invited to the movement of wheat ; the transportation 
of flour will next be taken up. The order of consideration has been 
purposely changed, because the movement of flour is partially explained 
by the circumstances which have affected the alterations in the ship- 
ment of wheat. A very large portion of the grain shipped by lake is 
received at Buffalo and Erie, and therefore the receipts of these two 
ports may be regarded as fairly representing the lake movement.* 
Moreover, the relation between the receipts of grain at these ports and 
the other lower lake ports has not materially changed ; so, for comparative 
purposes, the amounts received at Buffalo and Erie may be assumed as 
reflecting the whole movement by lake. In the comparisons which will 
be instituted, the total receipts at the lower lake ports by lake have 
not been used, for the reason that such statistics can not be had except 
for the census year 1889. 

The impossibility of securing statistics of the entire movement to 
and through the Atlantic States and the eastern portion of Canada has 
forced me to accept the receipts '^ at the chief centers of the grain and 
flour business on the Atlantic Seaboard as indicative of the whole move- 
ment into the regions just mentioned. It thus appears that the value 
of the comparison turns (1) upon the accuracy with which the lake 
movement is reflected by the receipts at Bufl'alo and Erie, and (2) upon 
the permanence of the proportion existing between the total movement 

^ Insufficient data make it difficult to <»ive an etttimate of the relation between the 
receipts of HufValo and Erie and those of all the lower lake ports, but it is probably 
safe to say that the receipts of Hutfalo and Erie are 80 per cent of the total. 

- Instead of the receipts at Newport News and Norfolk, I have used the exports, 
for the latter alone represent the traffic whic^ may be regarded as competitive between 
the lakes and the railroads. The other ports selected are Montreal, Portland, Bos- 
ton, New York, Philadelphia, and Haltimore. 
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to the seaboard and that to the selected ports. As hiie already been 
stated, the receipts at Uiittnlo aiid Erie reriectj with considerable esaet- 
ness, the total movement by vessel to the lower lake ports. As t<> whether 
the proportion between the total movement to the seaboard and that 
to the selected i)orts has remained the same, we can not speak with the 
same assurance, for we have bnt few statistics to assist us in I'ormii)^ 
opinions. As the exports of wheat seem to have maintained a fairly 
constant relation to the total production of wheat in the United States, 
yearly ttuctuatiolis being left out of account, it iriay be assnmed that 
the receipts at the seaboard porte of" wheat lor export have not varied 
greatly. The question then remairjs as to whether or not the total 
receipts at the seaboard ports, less the quantities exported, have 
increased at as rapid a rate as the I'eceipts at all the other points com- 
bined. This question innst probably be answered in the negative, and 
for two reasons: In the earlier years of the period under considera- 
tion the smaller interior cities seldom enjoyed as favorable freight rates 
as the larger cities, and so the former often obtained their auppliea fiom 
the latter; and iu the earlier years, when the Eastern States prodnced fi 
large portion of the wheat consumed, the sm;iller cities of the localities 
where the grain was raised would be sure to obtain the surplus, leav- 
ing the larger cities to look to the more remote regions for the satisfac- 
tion of their necessities. 

ByexaminingTableV, Part 1. in Appendix II,it will be seen that from . 
the beginning of the period under examination [18fi8) down to the year 
1S76, the combined receipts of wheat at BuB'alo and Erie by lake were, 
although varying from year to year, somewhat more than one-half as 
large as those of the selected Atlantic ports. In 187(i this relation was 
slightly changed, and for the first time the receipts of the Atlantic 
ports were more than double those of the two lake jjorts; there was, 
however, no great chanf^e, .as the receipts at the former ports were 
42,881,000 bushels, and at the latter lil,147,on(f. During 1877 the lake 
ports regained their former position, the receipts beiiifi 25,791,491 
bushels, while the receipts at the Atlantic ports were 40,8ii8,IM)0 bushels. 
Thus far the relation existing between the receipts at tlie lower lake 
ports and at tidewater on the Atlantic Ooast have remained fairly con- 
stant, although the aggregate receipts have increased appreciably. A 
great change took place during the next five years. The ratio between 
the receipts at the lower lake ports and the Atlantic ports was very 
much altered; instead of being about as 1 to 2, the ratio was now about 
as 1 to 3 J ; for the five-year period the aggregate stood at 172.(1 million 
and 548,6 million bushels, respectively. For the year 1881 the receipts 
at the Atlantic i>oi-ts were more than four times as large as the re- 
ceipts at Buffalo and Erie, In 1883 there was a partial return to the 
relations whicih formerly obtained, and in 1884 there was a still fiirther 
change, so that for this year the receipts at the Atlantic ports lacked 
just a trifle of being double those of the lake ports. For the three 
BQcceediug years there was no jrreat change. But in 18SS and in the 
following year the situation changed so much that for the year 1895 
the receipts at Buffalo and Erie almost equaled those of the selected 
Atlantic ports, the receipts of the former being 49,033,100, and of the 
latter 49,205,000 bushels. This proportion during 1836 was changed 
somewhat in favor of the Atlantic ports. 

Thus far nothing but the superficial facta have been presented. These 
seem to show that the railroads and the lakes maintained a pretty even 
struggle during the decade beginning with 18*38. and that for live years 
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thereafter tlie railroads gaiiiml a deciaive iirt vantage and tlien tor a few 
years whiged ft atnbbtn'ii contest, but only to be utterly driven frooi tbe 
field in the years Iroui 188S to 1 890, Tlie facts tlius far presented, liow- 
ever, are wbolly inadequate for an uiiderBtandiug of tlie events wliich 
have taken placi;. Cotiditioiis bave radically changed. The striking 
tact in the history of wh«at growing in the United States dnring the 
past thirty years has been the westward and iiortliward moveinent of 
the snrplus wheat-producing areas.' 

At tlie beginning of the period under consideration, New York and 
Pennsylvania held iiroininent places among the wheat-prodncing 
States, and the great wheat raising States were for tlie most part on 
the southern shores of the chain of (ilreat I^akes. By the middle of the 
eighties all this was changed and a large projiortion of the surplus 
wheat grown in the United States was harvested in the far Northwest, 
tbe Dakotas and Mhinosota lieing the principal wheat-growing States. 
The last column of the tbregoiug talile discloses the present importance 
of these States, two of which produced no surplus wheat until the 
middle of the i)eriod under examination. The westward and north- 
ward niovt'niPiit of the wheat raising areas has had a very decisive 
influence in the selectinii of the agencies employed in the movement 
eastward of the frrain produced. When the gra.in«to be shipped was 
raised in Ohio and Indiana and in the southern portions of Michigan 
and Illinois it was almost sure to go by rail, for in nearly all cases ship- 
ment by water would involve a short rail haul to the lakes, with its 
high local rates, and iu some cases, after the grain reached the lake, it 
would be only slightly advanced in its eastward journey by lake ship- 
ment. Charges of transshipment in the case of the short lake ship- 
ment would be of relatively greater importance than in the case of the 
larger lake shipment. In the early days the grain grown in the West 
was produced in regions or carried to places where the railroads were 
in a favorable position to compete for it. Most Western wheat found 
its way to Ohicago or Milwaukee. 

' III Mpeakingof tli(! great wlioat-produthig ureaB, I refcr onlv to the wheat-jtrowino; 
rPfrioxiB BHBt of tlie Kocky McnintlliiiB. The ahiftiiig of areiia is made i-1ear li>- ' 
follinviiiB! tftbit : 
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From these points the railroads possess a decided advantage over 
the lake carriers iu the point of distance, for the latter must round the 
lower peninsula of Michigan, while the former run directly across 
country to their destination. From Chicago to Buffalo by lake is 889 
miles,^ while the distance from Chicago to JSTew York City by the 
shortest rail route is but 012 miles.^ 

From Buffalo to New York City by the shortest rail route is 410 railes.^ 
It thus a])pears that every mile covered in the passage to Buffalo by 
lake results in an effective eastward movement of 0.504 mile. By the 
westward and northward movement of the surplus wheat-producing 
region the situation has been wholly changed. The districts which 
formerly produced the surplus that was almost certain to go by rail now 
grow but little if any more wheat than will satisty their own necessities, 
but the location of the new wli* at growing areas is the important factor. 
These districts are located directly west of Lake Superior. This fact 
is clearly shown by the crop maps of the Eleventh Census.* The pro- 
duction of wheat in the far North has been greatly increased since these 
maps were i)ublished, as will be seen by an examination of the table on 
page 41. As a result of this northward and westward movement of 
the wheat fields, the railroads have lost the advantage in point of dis- 
tance which they ibrmerly possessed. By the shifting of the wheat- 
growing districts the lake carriers have been placed upon terms of 
substantial e^iuality with railroads. In shipping by lake from Chicago 
it was found tiiat every mile tia versed in the passage to Buffalo resulted 
in effective eastward movement of but 0.504 mile. Shipment by water 
from the head of Lake Superior is not accompanied by this wasteful 
expenditure of energy. Every mile the grain is moved results in its 
being practically 1 mile nearer one of our great exporting ports."^ 

The increased importance of the shipments of wheat from the far 
Northwest, in the receipts at Buffalo and Erie, is made clear by the 



^ Eleventh Census : Transportation Business. Part II, p. 290. 

-Chicago to New York Citj' over the Pennsylvania Railroad. By rail the distances 
from Chicago to the different seaboard cities are as foUows: 

Miles. Miles. 

To Boston 1,000 To New-port News 896 

To Baltimore 802 To Norfolk 984 

To Philadelphia 822 

(Railroad Gazette, Vol. XXIX, No. 13, p. 215.) 

=* From Buifalo and Erie the distance to the seaboard ports by the shortest rentes 
is as follows : 

Miles. Miles. 

Bnffalo to New York 410 Erie to New York 512 

Buttalo to Boston 481 Erie to Boston 569 

Buffalo to PMladelphia 418 Erie to Philadelphia 506 

Bnffalo to Baltimore 402 Erie to Baltimore 490 

(Ibid., p. 21().) 

^Eleventh Census: Statistics of A^jjriculture; Crop Map No. 13. 

'• In comparison with certain rail routes, however, the lake route from the head of 
Lake Superior does not appiar in this favorable li*j:ht. Either the Duluth, South 
Shore an<l Atlantic, or the Minneapolis, St. Paul, and Sault Ste. Marie, in connec- 
tion with the Cana<liau Pacitio, affords a nnu'li shorter line to an ocean port (Mon- 
treal) tlian do the lakes and the niilroads to any of our Atlantic porta. These all-rail 
lines may in the future elfectivt^ly compete witli the lake carriers in the transporta- 
tion of j;iain to certain re«(i(ms. It docs not Ibllow because these roads have not 
done so iu the past that they will not do so in the future. The discussion of this 
point, however, would lea<l us too far atield, au<l therefore it will not now be 
taktMi up. 
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following table, covering the movement of wbeat through the St. Marys 
Falls Canal: 

Mo rem en t of tvheai. 
[COO omitted.] 



Year. 



! Movement 
I throngh 
St. Marys 
Falls Canal. 



Buhhelg. 

1880 2.106 

1882 ;{.72i) 

1884 11,986 

1880 18.991 

1888 18.596 

1890 1»!,217 



Re<*eipt8at 

13ufralo 
and Erie. 



Year. 



i Movement 
'■ through 
' St. Marys 
Falls Canal. 



BuftheU. BxiHheU. 

44,477 1891 , 38,817 

27,680 1892 40,995 

34,692 1893 i 43,482 

42,57.". 1894 i 34.869 

27,865 1895 \ 46.218 

25.034 i 1896 63,256 



> Receipts at 
i Buffalo 
! and Erie. 



BuiheU. 
83, 749 
86, 085 
71,578 
52, 450 
49, 033 
60. 054 



By the above table it appears that the movement of wbeat through 
the St. Marys Falls Canal now just about equals the combined receipts 
of the two prominent lower lake ports — Buffalo and Erie. Were the 
receipts of the lower lake ports no larger than the shipments from 
the lake ports other than those of Lake Superior the receipts of the 
selected Atlantic ports would have much more than held their own with 
the receipts of Buffalo and Erie. A comparison upon this basis would 
be worthless, however, because the whole situation has changed. That 
the railroads are less able to compete with the lake route than formerly 
can not be inferred from a comparison of the receipts of tlie lower lake 
ports and of the Atlantic ports, for the railroads never were competitors 
for the traffic of the far off region which now produces the bulk of our 
surplus wheat. The existing status of the struggle between the rail- 
road and the water lines will not be discussed further at this point. 

The statistics for the transportation of flour show that the movement 
of this commodity very much resembles that of wheat. For the first 
three years (1868-1870) of the period under consideration the receipts 
at Buffalo and Erie were about one-fifth of those at the selected Atlantic 
ports. Then for several years, but not without occasional setbacks, the 
receipts at the seaboard ports gained on the receipts of the lower lake 
ports, until in 1877 the receipts of the former ports were more than ten 
times as large as those of the latter. After 1877 there was a reverse move- 
ment, and in 1883 this had gone so far that the relations which obtaineld 
at the outset were about restored. During the next two years there 
was practically no change, but in 1886 the lake ports made a decided 
gain upon the seaboard ports, and in 1889 increased this gain so much 
that the receipts of the lake ports were more than one-half as large as 
those of the seaboard ports. Since 1880 there has been no change of 
note. The yearly alterations which took place are shown in Appendix 
II, Table V, Part I. 

A strong resemblance in the movement of flour and of wheat will be 
noticed on comparing the figures (in the Appendix) covering the move- 
ment of flour with those preseuting the movement of wheat. The gen- 
eral tendencies have been in the same direction, but the movement has 
not proceeded so far in the one case as in the other. The shifting of 
the surplus wheat-producing districts has been accompanied by a cor- 
respondiui: movement of the great milling centers. From 1878 Minne- 
apolis has, with but few interruptions, steadily increased her output of 
flour, reaching the enormous total of 12,874,890 barrels in 189(). At the 
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head of Lake yuperior, iu the cities of Oulatb and Weat Superior, tui 
has reeently spruDg up auotlier important milling center,' 

As the milling ininstiy has in a large measure followed tbe wheat- 
gruwing region westward aud nnrthward.it follows that the lakes are 
now iu a more favorable position iof (iompeting for tlie flour traflBc than 
ibrmerly. That alatge portion of the increased receipts of Euilalo and | 
Erie originate in the Northwest is evidenced by the statistics of theUonr 
moved through the St. Marys Falls Canal.'' ' 

The sliipmeuts from Minneapolis by the Miuneapolis. St. Paul and 
Sault 8te. Marie Bailroad hstve the same eflect, since the bulk of the 
flour carried by this road is transshipped to lake vessels at Glads tone, a 
port on the uorthern shore of Lake Michigan. 

It aptwars, then, that the shipments of flour through the St. Marys 
Falls Canal, plus the shipments of flour Irom Miuueapolis by the Min- 
neapolis, St. I'aul and Sault Ste. Marie Eailroad, are uow about as large ' 
as the totiil receipts of Btiff'alo and Erie. For 1S95 the former were 
actually larger than the latter.'' This brings us to the main considera- 
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'This fact does not, however, throw discreilit upon the mothod of aiiproacliing 
the problem of the geoeral eastward moT^nient of the eeveral ruuimm]itieB under 
inTeBlisation, for tlie t^tiil ahlpmeots of Hour from Minneapolis by the "Soo" Kail- 
road are not transshipped to lake vesKela. And the rei^eipta at Buffalo itnd Erie do 
not repivseiit the total receipts iif the lower liilie ports as fully as the shipments 
Ihroiinb till' "Soo"C'nn8l, plus the BhiptueiitB over the "Soo" Railroad, represent the 
sbipmuots Iroui the upper lake ports. It alionid also be reniemberi'd that at the out- 
a all intentions of making an exact oiatheniatiual denionstration. 
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tioii. We fliid ill the case of Hour, as in the case of wLeat, that the shift- 
ing of the placiei; of production has pot the water carriers in a more 
favorable position to meet the competition of ihe railroads. The lake 
camera are no longer handicapped by an exeeasively circuitous route.'' 

In striking contrast with the muvement of wheat and its manufac- 
tured product, Sour, is the eastward movement of corn. It appears from 
Appendix II, Talde V, Part II, showing the receipts of the selected 
lakeiind seaboiU'd ports, that the receipts of these two groups of ports, 
although they have varied greatly during the period under considera- 
tion, have moved together and at about tlie same rate. From 18IJ8 to 
18T<i the lake receipts were about one-half as laige as those of the sea- 
boiird, then for half a dozen years the seaboard receipts gained some- 
what upon the receipts of the lake ports. The year 18SJ was, in some 
respects, anomalous. The receipts of the lake ports almost equaled those 
of the seaboard ports, the former being a little more than 24,000,000 
bushels and the latter somewhat move than 28,000,000.' 

For the nest four years there-wei;e wide variations, and from then 
(1887) the lake receipts, with the exception of IStliJ, were somewhat 
more than one half as large as those of the seaboard receipts, Dnruig 
1896 the seaboard receipts were more than double those of the lake 
portp, the former being 113.C million and the latter but 54.7 million 
bushels. 

The eastward movement of corn thus stands out in strong contrast 
with that of wheat and Hour. In our investigation of these breadstutfs 
we fonnd that after the opening of the eighties the transportation of 
these commodities by water gained very raphlly upon the movement 
by land, aud that at the close of the period the quantities receive<l at 
Buffalo and Krie by water were practically equal to the total quanti- 
ties received at the leading seaboard cities. The explanation of thia 
divergence of tendencies in not far to seek. It is found in the fact that 
the shifting of the surplus corn producing region has been westward, 
and not northward as well as westward ; it has been along the parallels. , 
Onr i^arplus whrtit, as was seen, is now largely grown in the farJNorth- 
west — in Minnesota and in the Dakotas. The great wheat fields are 
now back of Lake Superior, and thus in a favorable position for the 
movement by lake of the crops gathered from them. These States 
have thus far produced but little surplus coin, and will probably never 
produce much, as they lie almost wholly without the corn belt. lu the 
sontheru portions of Minnesota and South Dakota corn can be grown 
succeBstully, but these areas are limited in extent. The great surplus 
corn region now lies to the west aud southwest of the southern portion 
of Lake Michigan,^ falling within the States of Illinois, Iowa, Missonri, 
Kansas, and Nebraska, and, as a oonsequence, if corn is to go by water 
to the Bast it must be carried froiu the ports at the head of Lake 
Michigan on the circuitous journey around the lower peninsula of Michi- 
gan. The advantages of the rail lines running to the Atlantic ports 
in i>oint of distance will not be further discussed, aa this matter has 
already been dwelt upon. 

As the surplus corn producing regions now lie to the southwest of 
the head of Lake Mic^higan rather than directly to the west of it, there 

'For qiiaHJloations, see noM ou pn^e 43. 

■The receipts ol' this yttar wertj fat- billow the normal, anil iu thia fa<^tifl tii be Ion ml 
lie explanntiou of the variation of the relatiou. Ju^t why a siuM.ll moveiueat shonlil 
atTeot the seaboard leeeipts moru than the lake receipts will be showii later. 

" This is very clearly shown by Crop Map No. 9, Eleventh Cenans ; Statistics of 
Agrlanltuie. 
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lias been a very decided teudeucy to ship eoni for export by tlie all-rail 
lines to tlie south Atlautic ports, notably Baltimore, Philadelphia, New- 
portNewB,and Norfolk. Sbipraentsby the all-rail routes to these ports, 
will probably inerease. The distauoes Irom the eorii growiug districts 
to the south Atlautiu ports are less than to the north Atlantic ports. 
There is another reason, and a much weightier oue, for the uiovemeut to 
the southern ports from Chicago. Philadelphia has a ditt'erential rate 
in its favor of 2 cents, and the other ports oue of 3 cents per 100 pounds 
as compared with New York. When these ditt'erentials were agreed 
upon, April 5, lUll, they were given to Southern ports to offset the 
advantage New York possessed in the matter of ocean rates.' 

Since 1S77, however, tiie situation has radically changed. New York 
has, in good part, lost the advantage she then possessed in the item of 
octtan rates, and thus the reason for the existence of these differentiala 
has disappeared. The differentials, however, nut only remain, but have 
become much more eR'ectlve than when adopted. Nominally the differ- 
entials remain as they wei'e flx^d in lfi77, but really they are much 
higher than they were then. This is trne because the rates have fallen 
very decidedly, while the difl'erentials have remained absolutely sta- 
tionary. Had the differentials been llxed upon a sliding scale, falling 
as the rates fell, the Southern ports would not have the advantag:e 
which they now possess. What might have been easily arranged in 
1877 can now be brought about only by a serious struggle, and one which 
the Northern trunk lines are not likely to make. The grain traffic is au 
important item to the Southern roads, and they will wage a desperate 
struggle to retain it. This is fully recognized by the more prosperoas 
Northern roads, which have a more profitable miscellaneous business. 
We have here a caseof a wide difference in marginal utility of a certain 
traffic to two ditterent sets of roads. The Baltimore and Ohio, the 
Chesapeake and Ohio, and the Norfolk and Western — roads hungry for 
traffic — set a much higher value upon the traffic in corn, which at best 
yields but a small protit, than do the New York Central and Pennsyl- 
vania roads, whose terminal yards are already crowded and can only 
be enlarged at a great outlay of money. 

As these Southern roads also tap the territory to the south and west 
of Chicago, it may be expected that they will also, to an increasing 
extent, divert grain directly to the Southern ports, instead of permitting 
it first to go to Chicago and then to take it to those ports. A large 
portion of the surplus corn being produ(;ed in the territory te the 
south of Chicago, this diversion may seriously aft'ect the corn trade of 
this city. 

The table covering oats shows that its eastward movement difl'ers 
widely from that of each of the other commodities considered. For the 
first tour years of the period under investigation, namely, 18G8 to 1872, 
the receipts by lake at Buffalo and Erie were almost equal To one-half 
the receipts of the eight selected Atlantic ports, the former being 33.8 
million and the latter 68. .5 million bushels. Beginning with the year 
1872 the receipts of the lower lake ports not only declined relatively, 
but even absolutely, and in the year 1880 reached the very small aggre- 
gate of 1,654,350 bushels. For the next four years the receipts were 
somewhat larger, but in 1885 they again fell very low, being less thail 
the small amount received in 1880. The receipts at the Atlantic ports, 
on the other hand, steadily rose f^om 23.7 millions in 13.S0 to 40.4 mil- 
lions of bushels in 1885, In 1S86 the lake receipts increased slightly, 



I 



ProocDdiuga of the speciul committee oii railroada uppointed iimlui' a reNolution 
the New York assembly to invegtigikte alleged abuses in tlie maim|roijieQt of rail- 
■ada chartered liy the SUte of Ktw York, 1879, Vol. HI, pp. 3041,3042. 
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and those of the seaboard ports fell off somewhat. Since 188() the 
receipts of the lake ports have grown much more rapidly than those of 
the Atlantic ports, the receipts of the former ports for 181)6 being 40.5 
million and those of the latter 78.9 million bushels. 

Wliile investigating the transportation of wheat and corn, it was 
found that the shifting of the great producing areas was a factor of prime 
importance in determining tlie route by which the crops would go to 
market. In the case of oats, the movement was very largely westward 
and but slightly northward; so the situation has not been so greatly 
changed as in the case of wheat. Most of the surplus oats is now grown 
in territory directly west of Chicago. There has been, however, some- 
thing of a northward movement of the oats-growing districts, and the 
shipments by the northern routes — by lake from the head of Lake Supe- 
rior and by the Minneapolis, St. Paul and Sault Ste. Marie Railroad — 
have increased very rapidly, and in a measure explained the unusually 
large receipts at Buffalo and Erie in 1896. It may be expected that 
shipments over the northern lines will increase largely, and therefore 
Chicago may lose the prominent position she has so long maintained in 
the handling of this grain. 

It has now been shown to what extent the railroads encroached upon 
the flour and grain traffic once monopolized by the lakes, the causes 
have been briefly dwelt upon which enabled the railroads to make these 
inroads, and the periods have been given \vhen the greatest incursions 
were made. Attention was also directed to the fact that since the mid- 
dle of the last decade the lake carriers have regained much of the traf- 
fic lost in the earlier years. But this was not fully explained; in part 
it was shown to be due to the shifting of the surplus grain-producing 
regions. But nothing in the way of an explanation was attempted of 
the fact that the lake carriers had been more successful in their strug- 
gle with the railroads for traffic from the old competitive points, such as 
Chicago and Milwaukee. This was done designedly, as it was thought 
best to postpone examination of this matter until this stage of this dis- 
cussion had been reached. 

Antiquated methods of doing business prevailed on the lakes until 
the middle of the last decade. It is not to be understood that there 
had been no progress in any of the departments of lake transportation, 
for such was not the case. Upon the whole, however, lake transporta- 
tion had not availed itself of the advances made in science and the 
mechanical arts. The railroads, on the other hand, had been alert to 
introduce one improvement on the heels ot another. For example, 
the railroads had profited fully a decade and a half by the series of 
inventions which resulted in cheap steel before the lake carriers began 
to use steel to any appreciable extent. Methods of doing business on 
the lakes were also out of date; modern methods have only recently 
been introduced. It took the lake carriers a decade to realize that the 
railroads had become worthy competitors. No attempt will be made to 
show in detail the revolution that has taken place since 1885; the 
improvements will be discussed in their proper setting. Suffice it to 
say that the era of metal ships of great capacity propelled by steam, 
and dock and harbor facilities for giving these vessels dispatch in load- 
ing and unloading date from this period. It is needless again at this 
point to dwell upon the importance of proper dock facilities. A vessel 
in port is not performing the function for which she was built — namely, 
carrying freight — and therefore earns nothing. It is not to be under- 
stood that there was a great and sudden improvement in lake transpor- 
tation in the year 1886 and that as a result the lake carriers obtained a 
much larger share of the east-bound traffic than in 1885. The imprr*"^ 
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meiits were uot t'ar-reaeliing enoagh to aueoiiiit for tlie (.'b;»ii;;e. Tlie 
sudtlen success of the lake cavriera was ratlier ilae to tjie tet^iuiriatioQ, 
ill November, ISfiS, of a ruiuoua struggle between the trunk linea, dur- 
ing wtiicli tliey had at times carried goods at far below reiiiuuerative , 
rates. 

IV.— THE TRSKnc THKOU(iH THE UULK VOKTS. 

Sotouly have the east and west trunk lines diverted ttartic from the ( 
lakea, but the Mississippi Kiver and the railroads leading to tlie Gulf J 
have done so as well. This sontheru movement, however, never assumed f 
large proportions until the year ISSKi, and for this year the growth was I 
largely aueoautod for by the increased movement of corn. Our total J 
exports of corn last year having bee'n unusually large, it may be sup- 
posed that thp snddeu prominence of the Gnlf p(irt8 ' in the shipment 1 
of grain is ephemeral. But such a view is hardly justifiable. If tli« | 
Mississippi River, were the only competing route to the Gulf porta, the i 
soutlieru route would nut greatly encroach on the trailic now moving | 
over the lakes aud the east and west trunk lines. But the Mississippi J 
is no longer the only line serionsly competing with the great east and i 
west routes t<i the Atlantic ports. 

The railroads leailing to the Gulf are in certain sections competing 
with the great east and west routes. As regards the railroads east (rfl 
the Mississippi River, this is espedaily true of the Illinois Oentrat^l 
which has recently completed very escellent terminal facilities at JTft'ir^ 
Orleans for handling grain. The small export movement of grain via 1 
ITew Orleans in past years has been largely due to the inadequate ter-p 
minal facilities at that point. Although there may be an increased 
grain traffic over the Illinois Central, this enlarged business will not to J 
any great extent be at the expense of the lake route. Grain grown in 7 
the teri'itory but a short distance south of Chicago and east of the Mis- ] 
sissippi Kiver does not go east over the lake route, for this is elfectually ' 
prevented by the high local rates foi* the short haul to the lake ports. 
neeil hardly be said that if the lakes can not monopolize the Hour and 
grain trafUc from points situated immediately upon the lakes, such as 
Chicago aud Milwaukee, they can not successfnlly compete tbr the ship- 
ment of these commodities from points south of Chicago. The Senate 
select committee, appointed in 1872 " to investigate and report upon the 
subject of trail siMirtatiou between the interior and the seaboard," took 
the ])osition that " the railroad interests practically control the transport 
of gi'ain from all that part of the States of Illinois and Indiana situated 
south of a latitudinal line 60 miles south of Lake Michigan."- 

The railroad interests here referred to did not include the railroads 
running to the Gulf, but merely the lines running to the seaboard. The 
grain produced in the region some little distance south of Chicago for 
the most part has been, and in all probability wilt continue to be, carried 
to the Atlantic porta. The railroads leading to the Gnlf have no advant- 
age over some of those running to the Atlantic in point of distance^ ; and, 

' For the exporU ftom the leading two (Jiilf ports, New Orleana anrt. Galveston, see 
Appanilix 11, Tnhlo VI, The espottu mtlier thau the receipts are (jiTun, hBenuse the 
former aluue rep rase ut oompetitivo buainesa. 

■Report of the Select Comiuittee on Tmu-portiitiou Eoutes to the Seaboard, imge 
2-1 (Forty- third Congreaa, tirat aesHion). Mr. Windom. waa chairman of the com- 
mittee. 

^From Chiuago to New York, 912 milea; &oiu Chicago to Philadelphia, S22 mtlea; 
from Chicago to Baltimore, 802 miles; from CMcaiio to Newport News, 896 miles; 
from Chicago to New Orleans, 926 miles. (The BaUro.td Gazette, quarto vol. xiix, 
So. I'i, p. 213.) The distaace to New Orleans is that given ill the folder of the Itli- 
nois Central Railroad, and is the distance oyer that line. 
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as ouean freight rates to Europeau ports are materially higlier tbaii those 
from Atlantic ports, and as the Gulf railroads obtaiu but little retnra 
freight, it is difficult to see how these lines aregoiug t« draw mauh tiafiic 
in the territory east of the Mississippi Eiver and north of St. Louis from 
the northern trunk lines, and it is still much more difficult to understand 
how the soath-bonnd lines will encroach upon 'the traffic which has 
gone over the lakes. The south-boand hues have easy grades and are 
not troubled with snow and ice; but these advantages are not safUcient 
t« ott'set the disadvantages under which they operate. 

An entii-ely different problem is presented by the movement of floor 
ami grain from the regions west of the Mississippi. In this territory 
the railroads leading to the Gulf will probably carry a great deal of 
grain to the Gulf porta that formerly went to the Atlautic ports over 
the rail and lake route and the all-rail lines, Koaghty sjieaking, the 
grain grown in the territory north of the east-and-west line passing 
through the southern boundary of Iowa will continue to go over the 
eastern rail and water line. And jirobably the grain produced in 
northeastern Missouri will coutinne to move over the old routes. On 
the other hand, the grain grown in Missouri eontb of the Missouri 
River and in the southern halt of Kansas, and in all the region lying 
south of these two States, will probably go, if intended for export, by 
the south-bound lines to the Gulf, Between these two regions lies a 
district of debatable territory, formed of the northern half of Kansas, 
the southern part of Nebraska, the extreme southwestern part of Iowa, 
and of northwestern Missouri. This region includes uinch of the best 
agricultural land of the country west of the Mississippi River, It 
may therefore be expected that the eastern lines will not relinquish the 
traffic of this territory without a struggle. 

As the railroads leading to the Gulf have erected or are erecting ter- 
minal facihties for the haudhug of grain on a large scale, particularly 
at their sontheru termini, they may be expected t(» wage a spirited con- 
test for the trafBc of the disputed territory, and, as a consequence, 
grain rates to the Atlautic Seaboard and to the Gulf will probably fall 
iu the near future. The most southern of the east-and-west trunk lines 
of the Central Traffic Assooiation were ]>resHed by the association to 
maintain rates, and as a result they saw much of the traffic which they 
at one time handled go to the Gulf by the river and rail lines. The 
southern lines of the Central Traffic Association did not regard this 
traffic as valuable enough to warrant them in breaking loose from the 
association, and the association prefei'red to lose some traffic to the 
Gulf lines rather than reduce rates on all east-bound gi-ain traffic to 
such a point as would prevent grain from the southern limits of their 
territory from finding an outlet through the Gulf [xirts. Although the 
Central Traffic Association viewed with equanimity the diversion of a 
portion of its traffic to the Gulf ports, it does not follow that the asso- 
ciation will much longer permit the diversion to the Gulf iiorts of the 
traffic originating iu the territory whicli has supplied the railroads 
forming the association with much of their east-bound freight. 

Up to the present time the rail and water lines and the all-rail lines 
to the Atlantic Seaboard have regarded themselves as the natural heirs 
to the whole of the traffic originating in or destined for the entire 
West. To the lake carriers and the managers of the east-and-west 
trnnk lines the westward course of empire has always presented itself as 
new tiafflc for them. For many years there was an increasing tendency 
of couunerce to move on east-and-weat lines. The opening of the Brie 
Canal, in 1835, gave the first decisive impulse to commerce to move 
H. Doc. 277 4 



U 



50 



STATISTICS OF LAKE COMMEBCE. 



across the country instead of down the Oliio and Miasissippi rivers 
In later years the constrnction of the great tiiink lines, parallel to th 
northern water ronte formed by the Great Lakes and Erie Gana 
strent-^thened a movement whith )ia<l already become tirruly estab 
lished. On the Atlantic tieaboaril, New York, Boston, and Philadel 
phia had come to be looked npon as the natural outlets and iuleta for 
the commerce of the whole country; and, in a like manner. Ohicago, 
by reason of its favored position on the lakes and its excellent rail- 
road facilities, had come to be viewed as the natural distributing aud 
receiving point for the entire West. 

This idea that Ohicago was to be the gateway throngh which the 
commerce to and from the West would move received a severe shook 
some years ago. As the farmer has pushed westward and still farther 
westward, it has become easier and easier to make a ilank attack upon> 
the old lines of couunerce. This has been rendered doubly easy where- 
tlie new regions settled have been either north or south of the great 
east-and-west line of movement. It has already been shown how, with 
the westward and northward migration of the wheat fields, the wheat 
and flour traffic avoided Chicago and sought the more northern routes. 
Most of this business still goes through our chief Atlantic ports, bnt 
with the rapid enlargement and improvement of Canadian transporta- 
tion facilities now in progress it will be surprising if Canadian ports, 
notably Montrenl, do not secure a larger portion of the export grain. 
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Let us now return to the movement of flour and grain through the I 
Gnlf ports. The old east-aud-west routes have recently been brought 
face to face with a new and serious situation in the central West and ,' 
Southwest. The lines extending northward from the Gulf are not dia- I 
posed to allow the east-aud-west lines to control this great traffic of ] 
the transmississippi region. The (inlf roads hold that the central T 
West and Southwest should export their surplus iiroducts through the | 
Gulf ports and receive imports through the same cities. This proposi- 
tion is nothing short of revolutionary. It means a breaking away I 
from the old channels of shipment through Chicago and New York axia 
the other eastern cities: further, it means that the northern water 
route and the eastern trunk lines are no longer to be the dominant 
power in moving the products of western farms. During the past year 
the railroads running to the Gulf have been increased in number by 
the construction of the short line — the Kansas City, Pittsburg and Gulf J 
Bailroad.' This line, which was designed to make Kansas City inde- 
pendent of the eastern routes, extends from Kansas City almost due- ] 
_ south to Port Arthur (Tex.), at the head of Sabine Lake, an arm of the 

^ Gulf. In the contest which is already on with the eastaml-west lines 
H this route will be found in the van. The distance to tidewater from 
H Kansas City is much leas by the Port Arthur route than by the eastern 
H rail routes, and therefore very much lesj^ than by the way of the Great 
H Lakes.' But too much must not be expected from this route simply on 
H the ground of its being much shorter than the eastern lines to tidewater. 
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Miles. 

New York 1,30J 

Philndelphia 1, 22f 

Baltimore l,19f 

( Maniifactnrers' Record, February 19, 1897, p. 2.) 



1 KansaB City will mako tbis 

Miles. 

Galveston 799 

Port Arthur 767 
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It need hardly be said that cost of service does not vary as the dis- 
tance and that rates are not fixed on a mileage basis. Easy grades, 
straight tracks, a large traffic in both directions, and cheap fuel are 
fully as important as the question of distance. So far as the first two 
items are concerned, the Port Arthur route will compare very favorably 
with any of the Eastern trunk lines; it can also secure fuel as cheaply 
as most of them. In the remaining point, however, the Eastern trunk 
lines have the advantage. Not only will the traffic over the new line 
be much less, at least for some time, than over the Eastern trunk lines, 
but it will also be very largely in one direction unless this particular 
railroad is more successful in securing north-bound traffic than the 
other gulf roads. If no freight can be found for the cars going north, 
the traffic going south must pay the cost, not only of its own movement, 
but that of hauling back the empty cars as well. It must be admitted 
that the outlook for this road's securing a double haul is better than that 
of most, if not all, of the other railroads running north from the Gulf. 
The Port Arthur route passes through some of the best timber land on 
the continent, and it may therefore confidently expect a large north- 
bound traffic in ties and lumber. As it passes through two large coal 
fields, it may also hope to move large quantities of coal. Aside from 
these main Items, the managers of this line expect to haul a portion of 
the imports consumed in the territory tributary to their railroad, and 
also hope to develop a considerable traffic in early fruits and vegetables. 

But even supposing that the Port Arthur route can haul grain from 
Kansas City to the Gulf for less than the eastand-west roads can 
carry to the Atlantic seaboard, can this line develop a large expot*t 
business? Are there not adverse circumstances which will ftilly 
counterbalance the advantage of a low rate to the Gulf? Will not 
higher ocean rates from the Gulf ports and the unfavorable climate of 
the Gulf region prevent the growth of the Southern export movement? 
In answer to the first of these questions, it may be said that ocean rates 
are less unfavorable from the Gulf ports now than they were formerly, 
and that as the amount of freight which is being offered to vessels is 
increasing, there will be more steamship lines to Southern ports and 
rates will be still further lowered. The second question seems to have 
been answered by the facts. The large amount of capital that has 
recently been invested in Southern terminals for handling grain by per- 
sons familiar with the climate and the immense movement of grain 
through Gulf ports during the year 1896 should be deemed sufficient 
proof that the climate of the Gulf does not rise as an obstacle to pre- 
vent the development of an export trade through the Gulf ports. How- 
ever, the most circumspect persons make errors, and the experience of 
a single year does not afibrd a sufficient basis for a sound inference, so 
perhaps this point is not even now to be considered as definitively set- 
tled in the affirmative. 
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Appendix II. 

TABLES KELATINO TO THE F1,0|;K AND GKAIK TKAFFIC. 
Tabi.k I. 
£lei-aloT ehargea ai Chicago mtd Buffalo and lake freigliis on mlieat front Chicai/oio 1 
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Tasi^ II. 

Kleraiing iinif storage ratee al Buffalo. 

[Internal Commeroe, 1886, p. 4§>.l 
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^^^^^^ NOTKS OX TlIK KOLLOWISCi TATILKS. 

B The U1<1eB uf shipments of flunr and en^in bv lake from diiuHgo, coiupileil hy 


P George F, Stone, aoi'retarj- af Chicugu Uoaid uf 'Trade, are biiaed upon the ciiBtom< 


P boDse records; rail sliipments ure olitnined direotlj from tlie railroads. In the case 


of Milwaakee, shipments by lake are also hased upon the cnstoiu-hoiiBe reporte; 
shipments of Dour and ^rain as L'iveu in the following tAhles are ninoh less tlian 
they really were, for Milwaukee is used very largely as an intermediate port. Kail 
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Ruiralo was, however, submitted to P. 0. Cook, secretary of the Western Elevating 
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STATISTICS OF LAKE COMMERCE. 

Eaat-bound «Upin«Nl« of earn and oata/rom Chicago. 
[Compiled from dota fvruiabed bj lieorge F. Stone, aecreUry Chicago Boanl of Trade.] 
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Tablk IV. 

Eaal-boand ihipmeaU ^fiour and vihtatfrom Milwaukee. 

t Prapaieil from data fumlihed by W. J. Laagwlii, leontuy of MilwBDkee CtuuibeT < 
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Tablb VI. 

Exports of flour ani tcheatfrom Sew Orliiani and Oalveitoa. (a) 

t ,000 omitted.] 
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LAKE TRANSFORrATION AND THE IRON-ORE IHDUSTRT. 

Ill axaiuiniug the trafBo statUtics of tlie (rreat Lakes our atteutioit 
is at ouce arrested by tlie enormous amount of iron ore that is annually 
transported. During the iiavigatiou season of 1S9T, of the 18,(l8i!,755 
net tons of freight sent through the St. Marys Falls Canal, 10,633,715 
net t-oua were iron ore; the total shipments of iron ore by laltefroin all 
the liike ports aggregated 13,GS1,522 net tons. At present, approxi- 
matdy, two-thirds of the iron ore consnmed by tlie blast furnaces of 
this country is carried, during some portion of the journey from the 
mine to the furnaue, over the waters of the Great Lakes. That this 
vast amount of ore from the Lake Superior region has affected the 
milling operations of the other oro-prodnoing districts anil has had a 
far-reaching effect upon the development of onr iron and steel industries 
is a matter gf general information. It may be of interest to point out 
the extent to which the exploitation of the mines iu other portions of 
the United States hus l)een effected by the output from the mines of 
the Lake Superior region. 

Before developing the point just raised, it will be well, perhaps, to 
locate in a general way the regions in which large quantities of ore are 
now being mined. Iron ore is very widely distributed throughout the 
United States. With possibly three exceptions every State and Terri- 
tory in the Union has mined iron ore or contains deposits. But at 
present nearly the whole product is won from the mines of three districts. 

The Eastern region, and naturally the first to be noticed, covers a 
great extent of territory; but the mines of New York, New Jersey, 
Pennsylviinia, and Ohio have contributed nearly the whole output of 
this division. Within its borders all four of the varieties' of ore are 
mined. 

'For the Biike of simplicity I shall use tbo olussiHoatioii of orea oilopted by tha 
tJnited Ktates lieolugical SiiT7eT> i^ fotlowa: (1) Red liematite cMimprises those 
ores in which the iron oociira as an anhydrous OKide, giving a red streak on a poroe> 
lain plate, the color oi' the ore being generally a bronnish-ieil or red, althoagh 
sometimes a dark gray, almost blaak. This class inoludea " red hematite,'' ''fossil," 
or "Clinton" ores, "specular,'' "micaceous'' ore, "slate" ore, etc., as well as some 
"martite." (2) Brown hematite, which contains more water than the red hematite, 
is generally of a brown or yellow color, and when powdered shows a brown or 
brownish-yellow striiak on the porcelain plate. 'The vacletief are known as 
"limonito," "torsite," "pipe" ore, "bog" ore, "goethite," "oolitic'' ore, etc. (3) 
Magnetite oompiises those ores In which iron occurs as n magaetio oxide, generally 
black or blaeblack, or occasionally steel gray or greenish in color, ami which when 
powdered give a black streak on a test plate, aod are attracted by a magnet. In 
this cliiss is included some "martite," which is mined with miignetite. (-1) Carbon- 
ate includes those iron ores which pimtain an excess of earbnuio acid. They are 
gpoerally gra^, yellow, or rather bnff and brown in oolur, and are tested by the use 
of hydrochloric acid. They comprise the "black band" ores, "clay iroDstones," 
"apathio" ores, "siderites, etc. 

From some mines, brown and red hematite, or red liematitH and magnetite, or car- 
bonate and brown hematite ores are obtained out of the same workings, the extent 
to which ores are hydrate d or weathered transferring them from one class to another; 
or different classes of ore are found intermixed or alternating In the same deposit. 
(John Birkinbine, The Production of Iron tire in Various parts of the World, p. 177. ) 
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Pennsylvaiiia is ricli in all of tLe four diflereut kinds of ore, but tliey 
Beklom contaiu as bigli a jierceutage of irou as is now insisted ujioii by 
managers of blast furnaces. TLe bulk of Pennaylvania's pioiliu't ia 
now of tlie magnetite vaiiety. Tbis is largely taken fiom tlie Coru wall 
Ore Hills, three hills of irou ore situated iu Lebanon County in the 
southeastern part of the State. This ore is suited to the mauufucture 
of Besseiuer steel, but is rather low iu metallic iron, as it averages but 
40 to 30 per cent. New York also produces the four different varieties 
of ore, but at present the bnlk of the produet is magnetite iu character 
and is mined iu the Lake Champlain district. Most of this ore is rich 
in metallic iron and some of it is of Bessemer quality. Very near the 
whole of the ontput of the mines of New Jersey is of the magnetite 
variety, and much of it is of excellent quality. Many miues of this t^tate 
are now practically exhausted and others are operated ouly at increas- 
ing cost because of the depth to which the ore has been removed and 
the nan'owiiesB of tlie veius,' The ores of Ohio are carbonates and are 
comparatively poor. 

The Lake Superior region, unlike the Eastern region, embraces but a 
small extent of territory. It falls within the northern iwrtious of the 
States of Wisconsin and Minnesota and the Upper Peninsula of Michi- 
gan. There are five great iron-ore langes within this district, Marquette, 
Gogebic, Menouiinee, Verudlion, and Mesabi. The Marquette rauge is 
located in Michigan; the Gogebic aud Meuomiiiee are partly iu Michi- 
gan and partly in Wisconsin, aud the Vermilion and Mesabi lie wholly 
within the State of Minnesota. The ores of this region are red and 
brown hematites and magnetites, but the bulk of the ore now shipped 
is of the red hematite variety. Ouly the richer ores are now shipped, 
as moat of the blast furnaces using Lake Superior ores are situated at 
great distances from the mines. 

The third great ore region is located iu the South, aud embraces the 
central portion of Tennessee, the northern ]tart of Alabama, and north- 
western Georgia. Itis generally known as the Alabama-Tennessee region. 
This division ranks next in importance to the Lake Superior district 
as a contributor to the iron-ore output of the United States. Nearly 
all the ore now mined in this region is red and brown hematite. It ia 
neither so rich iu metallic iron nor so tree irom deleterious ingredients 
as are the Lake Superior ores. 

It was stated at the beginuiug that the very large movement of ore 
from the Lake Superior region has affected mining operations in the 
other districts. 1 n order to show the amount of ore contributed by the 
various regions to the total for the United States iu a form easUy com- 
prehensible, aud also in order more clearly to present the comparative 
development of the different districts, the figures covering the produc- 
tion of iron ore in the several regions, and in tlie United States as a 
whole, have beeu put into the form of a chart. As reliable and complete 
data are not obtainable, it has not beeu att«mpted to make the chart 
cover the years previous to 1880.^ As the changes which it ia desired 
to ix)int out have for the most part taken place since 1880, the absence 

' Under the luadership of Thomua A. Ediaoii, a compiiny buH beeu orKanizcd and a 
large plnut erected f"r enricbing the lean iiiagnetit' ores of Now Jersey. The resulte 
of tbis enterprise will probably disappoint tlio investors. For a deacription of this 
undertaking see Iron Age, Vol. LX, No. 18, p. 1, and McC'lure's Maga/ine, Noti 
ber, 1897. 

' For the ceiwns year 1870. the facts are given in Appendix III, Tuble II, and i 
aUo there e^iplained in what reBfiect the flgares of that aeiisiis are lanlt<;. The 
itema wbirh were combined to form totals that appear iu the chart are given Ji 
greater detaU In the same place. 
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of statistics for the earlier years is a matter of but little concern. But 
the meagerness of information concerning the production of iron ore 
during the decade beginning with the year 1880 is cause for regret, 
for it was during this period that the greatest changes occurred in the 
relative importance of the ore regions. It will be noted that during 
the first ten years there is perfect uniformity of movement in the lines 
which represent the total production for the United States, and those 
for the Eastern and Southern divisions. These lines do not accurately 
reflect actual conditions — the statistics that show the production dur- 
ing the years intervening between 1880 and 1889 are not obtainable. 
Such facts as can be obtained are given in Appendix III, Table II. 

That the importance of the Lake Superior region can not easily be 
overestimated is made clear by the chart; from a comparatively unim- 
portant position it has, in the course of a decade and a half, come to 
contribute almost twice as much ore as all the other parts of the United 
States combined. In the census year 1880 the total production for the 
United States was 7,120,362 long tons; to this amount the lake region 
contributed but 1,677,814 tons, or 23.6 per cent of the total output. 
During the year 1896 16,005,449 long tons of ore were mined in the 
United States, and of this amount 10,566,359 tons, or 66 per cent, were 
taken from the mines of the lake region. The bare figures without 
further explanations do not, however, fully reflect the importance of 
the northern district, for Lake Superior ores are very much richer in 
iron than the ores of the other regions. If the quality as well as the 
quantity of the ore be taken into consideration, the lake region is enti- 
tled to even a more important position than would be assigned to it on 
a simple tonnage basis of comparison. Y'/l3flUfl8 

In striking contrast with the increased production of the lake region 
is the rapid decrease in the amount contributed by the great mining 
States of the eastern region. During the census year 1880 the mines of 
New York, Pennsylvania, New Jersey, and Ohio yielded 4,243,372 long 
tons of ore, the total product of the United States being but 7,120,362 
tons. The production of these States fell off slowly in the years follow- 
ing 1880, but after 1889 the decrease was rapid and continuous until 
1895, when there was a break in the downward movement. The share 
of these four States in the total output of 16,005,449 long tons for 1896 
was but 1,456,740 tons. Expressed in x)ereentage8, there was raised 
from the mines of these States during the census year 18S0 59.59 per 
cent of the total product of the mines of the United States, and in 1896 
but 9.10 per cent — an enormous i ailing oft\ This very great contrac- 
tion ^ of the product of New York, Pennsylvania, New Jersey, and Ohio 
is the more surprising because most of the blast furnaces of the United 
States are located within their boundaries. ^ 

The output of the southern district has largely increased during the 
period covered by the chart, but the progress of this region has been 
much slower than that of the lake division. The southern district is 
in large measure isolated; its ores are not thrown into direct compe- 
tition with the lake ores, as is the case with the eastern ores, for trans- 
portation charges act as a barrier and prevent such competition. The 



^ The ores of the eastern region must also meet the competition of foreign ores. 
There has been^ however^ no large increase in importations, hence the decreased 
ontpnt of the eastern region can not in any appreciable measure be ascribed to for- 
eign competition. During the past few years there has been a decrease of importa- 
tions. It is therefore very clear that the excessive competition of imported ores 
does not explain the limited output of the eastern mines. Beginning with the year 
1872 the importations will be found in Appendix III, Table II ; they are also repre- 
sented by the lowest line of the chart for the years which it covers. 
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exteut of the snbBtitiitioii of lake ores for eastern ores ia ehowii by the 
chart (p. fi2). It yet remaiiia to be abown why the former ores are pre- 
ferred to the latter, aud how it is possible to carry ores from the miues 
of Minnesota to the furnaces of Pennsylvania and sell them at such a 
price that they will be taken in preference to native ores. Lake Supe- 
rior ores are now transported almost to tlie Atlantic Seaboard' and 
there sold in competition with both native and tbreigu ores." That lake 
ores have qualities which commend them to ironmaaters 13 obvious. 
The high esteem in which they are held is due partly to their great 
richness in metallic iron, largely to their freedom from deleterious 
ingredients, particularly phosphorus and snlpliur, and to some extent 

I to their excellent physical condition and freedom from moisture. 

' All of these factors weigh in determining the value of an iron ore. 
In general a rich ore requires less fuel to smelt it; it also has less for- 
eign matter to be dusetl out, and thus a smaller amount of limestone 
will suttice tor fluxing. If a rich ore be used there is therefore a three- 
fold saving; {!) Because an ore rich in metallic iron generally reduces 
more readily than a lean ore; (2) as less limestone is necessary, a 
smaller amount of fuel will be needed to smelt the dux, and (3) there 
is a saving of duxing material which, in the case of a large establish- 
ment, amounts to a considerable sum in the course of a year. With 
rich ores, as less flux and fuel are i-equired, the labor cost of handling 
the raw materials is smaller, and as less cinder is made, the exx>ense 
of providing space for this cinder and means for handling it is con- 
sequently reduced. The richer ores, together with the proper quan- 
tities of fnel and flux, occupy less space iu the blast furnace than the 
leaner ores combined with the fuel and flux required to reduce them, 
and therefore generally permit of more rapid " driving." In the case of 
the richer ores there is, therefore, a smaller cost jier ton of product, 
for iuterest on the plant, management, and other fixed charges, because 
these expenses are distributed over a greater tonnage than would be 
the case if lean ores were used. 

Other things being equal, the smaller the amount of phosphorus sul- 
phur and titanic acid and other undesirable substances ' which the ore 
contains, the greater will be its value. If an ore contains more than 
one part phosphorus' to every one thousand parts metallic iron, it is 
unfit for the manufacture of steel by what is now the cheapest method — 

' The blast furnaoes ui New Jewey and eastern Pounsylvania toKaive a portiou of 
their supply of vm f^om the Lake SuperEor ri'giou. (See Eleveotli CeosaK : Mineral 
ladiiatriea, p. 26 ; aud The Pru(luc:tion of Irou Oras in VarioiiB Parts of the World. 
p. 188.) 

^The ability of foreign ores to compete is of course affected hy tho Import dutiea 
paid. Piovions to August SS, 18!M, the duty iviia 75 cents per Cuu, 'lud uurler the 
tarifi' act of 1894 it was 40 cents; in the tari^ act of 1897 therateappeurs uuchaoged. 

^ "Ab won from the earth iron ores carry iu greater or less projiortious other ele- 
ments, Huoh as phosphorus, sulphur, mangauese, titauiuui, chromium, cornier, etc., 
whicli afl'ect their value for specific uses, as do also the amounts of silica, lime, 
alamina, magnusia, etc. ; these latter, however, generall.v influence the psrcentaga 
of metal obtainable from the ore, while the first named, as a nile, are luore likely to 
affect its quality,'' (John liirkuibine, The Manufacture of Pig Iron in Penasyl- 
vania, p. 2.) 

It should not be understood that these Bubstances are always iujnrious, for such 
not the case. For instance, if the iron produced is to be used tor foundry purposes, 
eiltca is not harmful if great streuglli is not desired ; ia tlact, quito the contrary is 
true, for tbe silica gives the iron greater fluidity, thus making it a better casting 

a still lower perciintage of phospborus; late 
t accept 0.1 of 1 per cent pliosphoms, but demand 
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D.08S of 1 per cent phosphoms. Specifications fni- structural steel also iusist upon 
less phoapnorus than formerly. 
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the original or acid Bessemer process. Tliis Ib a very damagiug dia- 
qua,lificatioii, tor at present tlie owners of the Bessemer steel works are 
the largest purchasers ' of iron ore, and pay the higliest prices. 

Yet another important cnii<iitioii is to be added; not only must the 
amonnt of phosphorus in tlie ore be small, but it must be unifornily 
distributed; otherwise, in case the Bessemer converter be used, the 
Bteel manufactured from the ore will vary in quality with every dis- 
charge of the blast furnace.' This is the case, because practically all 
of the phosphorus in the ore goes into the pig iron, and is not removed 
&om it by the ordinary Bessemer converter. To make the matter per- 
fectly clear an illnstratiou may be given, 9up]>ose that the quantity 
of phosphorus iu the ore iis it comes from the mine shows rather large 
variations, but that the average of phospborua falls below the Bessemer 
limit. Also suppose that the charges of the furnace to which the ore 
is brought vary in the amount of phosphorus they contain, some being 
very low and others very high in phosphorus content. Such being the 
case, tlie steel produced from the iron resulting from the charges very 
low in phosphorus will contain but little of this element, the steel from 
the charges high in phosphorus will contain a very large amount, and 
it wiD, therefore, be unfit for the higher uses to which the steel is put. 
This difiiculty cau, in a measure, be obviated by frequently testing the 
ore and then mixing it in proper proportions, but this involves expense. 

Favorable physical texture and freedom irom moisture, the two re- 
maning characteristics of Qrst-class ore, are also important considera- 
tions. If ore be very hard and dense, and if it be introduced iu large 
masses, it is not readily penetrated by the reduciug gases of the fur- 
nace. Hard ores, therefore, require more fuel and care to smelt them. 
To break hard ores with a aledge, as was formerly done, was very 
slow and heavy work. Manual labor has now been superseded by heavy 
machines, which crush the ore at slight expense, and thus the objections 
that once weighed against the hard ores have lost much of their force. 
Finely divided ores are also flilticult to reduce. Tliey pack and form 
such impenetrable masses in the furnace that they are acted u]>on very 
slowly by the gases. The very finely comminuted ores are also blown 
out of the iiirnaces in large quantities by the strong blasts that are 
now used, and in some cases these ores have caused serious explosions, 
"Moisture is objectionable lor two leasous : It increases the weight of 
the ore and therefore the fieight, and in general there is at every point 

'Tbe extent and growing impoTtance of the demaod for Besseoier ores is indicated 
by the following percentases, which give the proportion of BesBpmer pig iron tr '-'- - 
total pig-icon prodnot of the United States: 
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- 41.9 , 



. 48.S 1895.. 
. 50.9 I 189fi.. 
. 57.2 i 






"Ai some iron ores not within thn BpsHeiiier liniit of phoBpho: 
admixture with low phoaphoniB ores in the production of JJewKime: . „ 
mauy of the orttM used for producing foundry nnd mill irons carry lower peroentages 

of luetul thitu those siiieltud in tbi' prodantiou uf Bewieiner ]>tg iriiu, tho propor* 

of Bea-semer ore will not bo so greiit an thnt shown for the pig metal, Imt the , 
aentAKea are HuBloiently close to indicate the growing increase in the employment 
of Buui material." (John Birkinbine, Prodnction of Iron Ores iu 1895, p. 8.) 

The iiercuntage for 1896 was deduced from the statiBticB of production as giTi 
in the Ilnlletio of Amerifan Irou and Steel ABBotiatioiij Vol. XXXI, No. 3, p. 31. 

-For the information of those irho are unacquuiirted with tbe nianofnotiire of Htcel 
it may be Btated that the iron ore ia redu^^ed to inetttt in the blast fiirnaoo, 
placed in tbe KesHeiner converter and changed to Bt<:«l. 
H. Doo. 277 6 
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A prolitless exijendituru of energy in bamUiiig it. It also requires lieat 
to expel it from tlie blast fiirnace, wliicli taeaoB an iiicreaseti consump- 
tion of fnel. 

As was stated above, the lake ores tiiid favor with iroumastera, 
because they possess in a very liigh degree the four essential (jualities 
of a gootl iron ore. That a definite conception of the relative standing 
of tlie ores of tbe various districts may be formed, the reaults of the 
bei.t analyses we liave will be submitted. The resnlts of the very 
numerous analyses made by Prof, Kapbuel Pumpellyof the ores mined 
in tbe census year ISSU will first be given. In some localities the char- 
acter of the ore mined has chantjed considerably since his examina- 
tions weie made. For these localities the necessary corrections will be 
made so as to show existing conditions. The following is a portion of 
Professor t'uinpeily'a table showing the average per cent of metallio 
iron in the ore mined during the census year 1880: ' 
Eastern regiiiu : 

New York 53.89 

New Jersey 53. TO 

Pemisylvnaia 45.2S I 

Ohio "" ■" ' 

Soutliorn rogioii: 

AlHbniiKi _ 

Tiiuiiosste 50.58 I 

Georitiii 51.37 | 

Lulie Suiioiioi' rogiou: 

Michigau 59,57 1 

Mindosntft (^) I 

There has been no great change in the iron contents of the ores mined I 
in the eastern region, yet some of the best deposits have been exhausted, i 
Hence, if a test were now ma<le, the ores of tliis district would not 1 
appear in so favorable a light as they did in 1880. It is being found I 
necessary to an increasiny extent to improve oree by washing, jigging,* 
and by the use of magnetic separators. 

There has been even a greater change since 18811 in the quality of the 1 
Southern ores. Tbeaverageyieldof the ores used by the blast furnaces i 
of Alabama during the last census year was HA per cent.^ The Clinton 
fossil ores (I'ed hematite), which now constitute the bulli of the ore 
mined in this district, yield on an average from 4:2 fo 47 per cent of 
metallic iron. The Southern brown hematites are not so good as the 
Clinton ores; if properly washed, however, they yield from 45 to uO 
per cent of iron.^ 

The lake ores are somewhat better in quality than those mined in I 
1880. Jn the opinion of David T. Day, special agent on the mineral J 
resources of the United States for the Eleventh Census, the ores which I 
were shipped to distant furnaces contained on tbe average 60 per cent 
of metallic iron. The ores which were consumed in furnaces near at \ 
hand averaged 58 per cent of iron; but as these were relatively unim- 
portant, the average of CO per cent was not much reduced. Since Mr. ! 

' Ttnth CensiiB: Mining lodutttrieB, p. l!l. Tiie cenBiia year began Juue 1, 1KT9, aud 
ended MHy 31, 13H0. 

'Miauesota did not become a producer ol'iroii ore until the year 18S-1. 

' WlsGonBiD'H miuJDg operntidns were wbolly carried on in a ditl'erent part of the 

Statu from where they now are, so that the ngnres for (his State are quite u 

inglesa. 

* In Jigging, the criislied ore is agitated in aJiggA, water being introduced for tbe 
removal irum the ore of aand, clay, and earthy matter. 

"Eleventh Census; Mineral Industries, p. II. 

" Thii Frodaolioa of Iron Ores in Various Parts of the World, p. 2;!. 
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Day made his report the output of the ^'e^lnilion rauge has been appre- 
ciably iucreased, and the Me»al)i has suddenly sprung into proniineuce 
as a producer of iron ore. The latter now holds tiist place among the 
ranges. As the ores which are shijiped f'roui these ranges are richer iu 
iron than those of the ohler ranges, the census figures are now, perhaps, 
a trifle too low. Mr. Franklin H. Hciid, an authority on the ores of 
the lake district, supports me on this point. In a recent letter he says : 
"1 think a fair average of the ores shipped would yield iu the furnace 
62 tons of iron to each 100 tons of ore." 

Unfortunately, it is impossible to give equally exact information con- 
cerning the impurities in the ores of the several districts as has been 
given of the iron contents. Perhaps less than one fourth of the ore of 
the Eastern district can he classed as Bessemer; much of it contains 
large amounts of sulphur, and some of it carries a small amount of 
copper, and some of it has considerable quantities of titanium. The 
ore of the great Cornwall deposits contains on the average about 2.5 
per cent of sulphur, and requires preliminary roasting in kilns to drive 
off a portion of tills and an excess of lime iu the blast furnace to elimi- 
nate the balance. Abont one half of the sulphur is removed by the 
roasting, which costs about 20 cents per ton for fuel and liaudhng. 
This ore also contains a small amount of copper, but still large enough 
to be troublesome in some subsequent metailargical processes. Many 
of the ores of New York contain titauinm. In reducing these ores, 
greater care must be exercised in fluxing. The furnace must also be 
run under special conditions of temperature and pressure of blast, 
otherwise titanium deposits will form in the furnace. This special con- 
dition of lower heat, considered more favorable to the smelting of these 
ores, requires more fnel. These ilisudvantitges have prejudiced farnace 
managers against ores containing titanium. 

In many cases the physical condition of the eastern ores is against 
them. The magnetites of New York and New Jersey aie very retrac- 
tory; they are not easily penetrated by the reducing gases of the fur- 
nace, because of their great density. Furnace managers assert that 
they require more fuel and care to smelt them, and therefore, other 
things being equal, they prefer the seller hematites of the lake region. 
It is no longer found profitable to mine carbonate ores, for they must 
be roastetl to drive off carbonic acid before they can be charged into 
the furnace. The cost of mining is also excessive, as they generally 
occur in thin seams or in scattered deposits. 

The southern ores are non-Bessemer in quality; they are either too 
high iu phosphorus, or else this element is very unequally distributed, 
An exception to this statement is the Cranberry ore of western North 
Carolina. Otlier ores of the same general characteristics are thought 
to exist in the same part of the State and in Koan Mountain, of eastern 
Tennessee, anil possilily in the northwestern part of South Carolina. 
With these exceptions no extensive deposits of low-phosphorus ores 
are known in any southern State, The southern ores generally contain 
considerable quantities of sulphur, and the percentage of silica and 
lime varies greatly. 

Most of the ores of the lake retrion are low in pho8i»horus, and thus 
the larger jrortion of them is of Bessemer quality. The [lercentage of 
Bessemer ores for the whole lake region is depressed by the contribu- 
tions of the Menominee range, which produces mainly non-Bessemer 
ores. The lake ores are very free from sulphur, and generally contain 
no titanic acid. Furnace managers have experienced difficulty with 
Mesabi ores because of their finely comminuted state; bat this trouble 
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may be considered as temporary in character, for the blast-fiiruace 
managers may be relied upon to modify tlieir furnaces and methods in 
such a manner as will enable them to use the large and valuable 
deposits of this range. However, it must be said that, after foar years 
of experimentation, in which large sums of money have been Hjtent, 
furnace masters are unable to use more than about 45 per cent of Mesabi 
ore in their principal mixtures. Some of the lake ores carry considerable 
moisture, and the average amount of water in the ores mined in the 
lake region is greater than in the ores of the eastern district and about 
equal to that in the ores of tiie southern region,' 

It has been seen to what extent the lake ores have supplanted the 
eastern ores. I have also shown why the lake ores are preferred by 
the ironmasters of the East to the ores mined nearer to their famacea. 
Among the reasons for this preference are also found the tacts whiek 
make it desirable to move the ore. There then remains to explain the 
peculiar combination of conditions which renders it possible to mine 
and transport these ores almost halfway across the continent and yet 
sell tliem at sncli prices that they are taken iu preference to the native 
ores. 

It is obvious that in order to be available the ore must be found in 
favorable conditions; it usually occurs in large deposits rather than 
in narrow and irregular veins of varying depth. As a result it can be 
more cheaply mined, ibr labor-saving machinery can be nsed, and there 
is also much less waste material to be handled. The great ext«nt of the 
deposits permits large production and its incidental economies. ThOi 
steam shovel is an example in point; it is employed t^ dig and load 
ore from open cuts and to load ore on cars from stock piles. During 
one day in the summer of 18iJ(t three steam shovels, working fourteen 
hoars each, dug and raised from the natural bed of the Oliver mine of 
the Mesabi range 10,700 gross tons or 428 cars of ore. Twenty-five- ton 
ore cars have been continuously loaded from the ore bed at the rate of 
two aud one-half minntes per car; the largest shovel^ has loaded As 
much as 6,825 tons, or 233 ears in a day of 10 hours. 

It is estimated that the average cost of loading the ore into cars from 
the bed of this mine is considerably less than live cents per ton. Betbre 
the shovel could be put to work on the ore it was necessary to remove 
a considerableaniount of drift; but this expense, if averaged on all the 

' An accurate conception of the ohilranter of some of the ores of the Lake SuperioT , 
region can be obtained from the Bul>joineil table, which contains complete nnalysea . 
of cargo samples of grades of ore taken froui Home of the largest producing m ' 
tfala region ; 
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ore which ca,r\ be secarei«l from the uiiue, would uot exceed o cents per 
ton, and in all probability would be much leas. The coat of stripping 
atid of raising the ore jiratftically rvpieseuts the cost of miuing this 
deposit, and these items i-ombined aggi-egate leas than 10 cents per 
gross ton,' 

Specialized trane]ioi-tatiou facilities have been a moat important fac- 
tor in enabling the ore of the Lake Superior region to compete at dis- 
tant iMjiuts. Several ore roads- equipped with cars designed for the 
ore tiafflc have been constructed,' and expensive terminals have been 
built. At the shipping iwits these consist of docks built as liigh as 57^ 
feet above the water, and so eoustrurted that the ore trains can be run 
out upon them.' Tlie docks are equipiied with pockets having a capsic- 
ity of from 65 to lS(i tons, into which the ore is unloaded from the cars 
by means of drop bottoms. From the pockets of the dock the ore falls 
through iron chutes into the holds of the vessels, which are ruu up 
alongside of the dock. 

By these appliances handling of the ore is avoided from the time the 
ore leaves the mines until it reaches the receiving port, where it ia 
shoveled into buckets lowered into thesliip's bold. Very little ninuual 
labor is required in these ojierations. It is necessary to start the ore 
by jamming it with crowbars at the opening of the pocket into the 
chute, and it is also necessary to push it occasioniilly with poles, but . 
apou the whole the ore moves down by tbrce of gravity alone. In the 
hold of the vessel the ore is generally trimmed. For this there is 
charged -A cents per gross ton. 

The ore-receiving docks at the lower lake ports are equully well fitted 
for the work they perform. They are equipped with machinery well 
adapted to the rapid removal of the ore from the holds of the vessels at 
a very small cost. Tbe outlay for shoveling the ore into buckets, which 
are lowered into tlie holds of vessels, ia the chief item. It is now 9 centa 
per long ton, being done by manual labor. In suldition to this there is 
the dock charge of 5 cents, which makes the total expense of discharg- 
ing ore 14 cents per gross ton, Witli the improved equipment of some 
of the docks, the ore in buckets is I'aised from the hold, carried back 
350 feet on the dock, and dumped at a total cost (including labor, depre- 
ciation of plant, interest, and fuel] of from 1 to IJ cents per ton. Most 
of the ore, instead of being dumped on the stock pile, is now loaded 

I From the Iron Age, Vol. LVIII, Ko. 16, p. 725. 

'The iron-ore luinea uf e:icli of tile five ranges coHstitiitiug the lake region aresitu- 
ftteil Home iliiitaiii'<- from tbe hikes. Tbe nearest luiiiex of tlie Maninette ranije are 12 
miles from a abipiiin^ porli none of the minea of the Menominee range are less tliau 
41 niiluB fruiii n shlpjnng port. The Gogebie ranjie is abont 10 milea from tbe lake, 
bnt the nearest shipping point in 3ti niili>H distant. Tbe mines of tbe MitiueHotft 
ranges are still further removeil from tbe Inke, the Tower Mines of tbe Vermilion 
range beiuj; G!) miles I'rom tbe Dbipplu|c port of Two Harbors, uud thoae at Kl.v about 
20 milett farther removed. Tlie otpb of tbe Mesabi are carried about tbe some dis- 
tances Ha those of the Vermiliuii ran^e. Two lliirbors and Dulntb. Miiin.,und Snpe- 
lioT, Wis,, are the shipping ports of this range. 

"^'oi tbe transportation of the ores of Minnesota, over 400 miles of standard' gange 
toilroail have been L'onstruoted through what was a trackless wilderness ten years 
ago. For a stiLtemunt of the ecjiiipment of these railroitds, see Appendix III, Table 
VIII, In IStfi the ore rendu of the old rnngee were inrreased in number by the com- , 
pletjon of tbe Lake Superior an<l lehpeming Railway. The dock of this company is 
at Presqiie Isle, H miles north nf Miirquelte HarlKir proper. Daring 18SI7 this road 
honied about 1,100,000 Ions of ore. 

'There are now on Lakes Michigan and Superior 21 of these docks, hnvingn total 
of 4,43» pockets, with a rombinetl storage capacity of 617,250 groHs tons, erecteil at a 
cost of about $6,W)0.000. The; are located ae follows : 5 at Two Harbors.-i at Diilutb, 
1 at Superior, 3 at Ashlanil, 4 at Mar<|iiette, 5 at Uacanuba, and 1 at Gladstone. For 
partlcnlars about these docks, aee Appendix III, Table VII, 



70 STATISTICS OF LAKE COMMERCE. 

directly iuto ears and carried by railroad to furnaces located from 00 to 
475 miles from Late Erie ports. 

Thus far attention has been directed merely tfl the labor which is 
economized by the improved docks that have been con-stincted. Bat 
these docks are also partially responsible for the very low tranaporta.- 
tinn charges that prevail. Instead of losiTig days in loading and 
unloading, as was once the case, but a few hours are now lost. Vessels 
lose almost uo time at all at the docks; it is almost literally true that 
they are constantly going or coming. With the finely comminuted ores 
of the Meaabi range, which do not run so rapidly from the pocket down 
the chutes as the hard and lumpy ores, vessels can be loaded in seventy 
minutes with 2,500 tons of ore.' 

At Two Harbors 3,02H tons of hard ore were loaded in seventy 
minutes; veaaela frequently load and depart with a cargo of 3,5(M) to 
4,000 tons within two hours of the time they reach port. There is also 
great expedition in the unloading of vessels. With the appliances 
poBsea.'fed by the best docks, the largest vessels have been unloaded in 
twelve to fourteen honrs.^ 

At the new dock at Conneaut, which is to be ojierated in coiTnection 
with the Bessemer Steamship Company's fleet and the Pittsburg, Bes- 
semer and Lake Erie Bailroad, it is confidently expected the largest 
■vessels will be unloaded regularly in ten hours, and it is hoped that in 
all but special cases the time will be reduced to seven hours. The new 
plant is equipped with 12 legs, one for each hatch of the vessel. When 
all the legs are at work, it is hoped the capacity of the plant will be 
between 000 and 1,000 tons per hour; and if this speed is attained ves- 
sels of the 6,000- ton type can be unloaded in less than seven hours. It 
is perhaps unnecessary to direct attention to the fact that a vessel's 
daily expenses are almost as large while in port as during passage, and 
therefore that dispatch in loading and nnloading means a large saving. 
Of course, there is practically no expense for fuel while the vessel is in 
port, but this is the only item of importance which is materially reduced, 
and it is not of so great importance as is usually imagined — this item, 
e. g., being only 28 per cent of the total cost of mnning the ships of 
the Peninsular and Oriental Steamship Company.'' It would be leas 
for lake vessels. 

Not only has the volume of the business in iron ores warranted the 
expenditure of large sums on terminal facilities, but also the expendi- 
ture of even larger amounts on the instruments of transportation. Ves- 
sels of great size and of special design have been constructed for this 
trade. The entire storage space of the new ships is usually divided by 
five bulkheads iuto four large holds extending from the water bottom 
to the shelter deck. This permits economical handling and trimming 

' Tliedispatrh with wbieli vestu'la are now loa(le<l will, iierhaps, be better appreci- 
ated if couiparJHoii is mmle with the crude methods which uuce prevailed. In tho 
eartf dnya on the Marquette range the ore was euuveyed from the mines in wagons 
and dumped nn a doek. From the dock the ore was transfeiTed to the ship by tha 
ship's crew. After u, time a tramroad was linilt on which the ears wore drawn ont 
upon the dock hy males, where the ore was dumped upon an apron, irom which it 
could easily be loadedonto the ship. In this apron webavetherndimentHry pocket. 
It was not loug after the construction of this roail that the pocketK, which are now 
such an important adiunct of the docki4, mnde their appear.ince in nn experimental 
way. With the construction of the railroad from the mines of the Marquette ranga 
to the ehtppiujE; ]iort of the same name the system of handling ore which uow obtains 
waaperfected . 

'This represents H vast improvement over thp primitive metlinds which wi 
vogue until twi'lve or thirteen years afT"- Formerly the orcwaaliftedft'oui the bold 
in oiiokets by horse power, dumped into wheelbarrows, wheeled back on the dock, 
emptied on the stock pile. 
•aporc of Commissioner of Navigation, 1894, p. 25. 
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of cargo. The strengtli uaually obtaiued by transverse bulkheads is, 
in the maio, secured by deck beams, extra shell plating, staiichioos, 
aud intercostals. Several of the iron ore compauies have built fleets 
tulapted to the requiremeuts of the ore business. The Be^ssemer Steam- 
ship Company haa a fleet of nine large steamers and nine barges, all of 
recent design aud couHtruction. These vessels have au aggregate 
gross tonnage of 58,.jJo tons and a total net registered tonnage of 
48,620 tons, aud have an actual carrying capacity of 70, 4(H) grosts tons 
on a mean draft of 16 feet and 10 inches. The Minnesota Steamship 
Company has a fleet capable of carrying 52,450 gioss tons per trip od 
a draft of 17 feet.' 

It was estimated that the floating equipment ou the Great Lakes 
January I, 1806, employed primarily in the transportation of ore, had 
a value of $40,680,207,' aud it has since been largely increased. 

The ores of the Lake Superior region have ijutilities that render them 
very valuable to the iron masters of the iron aud steel producing districT-s 
of the Eastern States, aud therefore it becomes desirable to move them. 
It is the iieriection of the transportation facilities that render.s this 
possible. Effective terminal facilities, together with eflicient instra- 
meuts of carriage, have made possible tlie very low I'reight rates that 
have prevailed and without which the ore could not be moved. During 
the navigation season of 180G large quantities of ore were carried from 
the head of Lake Superior to the lower lake ports, a distance of SSO 
stattite miles, ^ for 60 cents per gross ton, whlcli is equivalent to a ton- 
mile charge of but 0.C7 of a mill.' This rate, although very low, was 
much reduced during the summer of 1897, the rate being but .10 cents 
for some weeks. This rate is equal to but 0.o*i of a mill. 

When it is remembered that a ton-mile charge of 3 mills ou railroads 
is regarded as something exceptioual, it will be realiaed iiow very low 
the lake rates ou iron ore are. Mr. Carnegie states that the directors 
of the new mineral road between Conueaut, on Lake Erie, aiid Pittsburg 
hope to reduce the coat of hauling ore and coal below 3 mills per ton.* 
If lake rates were as high as rail rates the ore of Minnesota could not 
be moved. When it is known that the price of red hematites of Besse- 
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H, Transportntiou BnsinuHS, Part II, 
p. 291, IVnin Unlntb to Aalitnliulu, the chief roceiviiiK port nf Lake Erii'.. 

'Out of thia very low rate the voKSels paidSJ to 3 ceiita for triramini; Hiiil 16 i.'ents 
per ton for discliarging cargoes. lYelght rates and ohuruaH are for grosa tons. 

'Iron Age, Vol. LVIII, No. 14, p. 622. 1 
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uier tjaality in Cleveland during tlie early spring of 1895 was but $ii.80,' 
aud that the prioe uf tliis ore varied from $4 to $i,'2ii'' in the siinimer 
and autumn of 18!l(i, and inlti97fell below 1S93 prices,'' it will be under- 
Btood how absolutely important it ia that freight rates should be low. 
If the ton mile rate were 3 milia— which is regarded as exceptionally 
low on railroads^the freight charge for transporting ore from Duluth 
to Cleveland would be #2.(54 — a rate higher than the traffic could bear. 
In view of the facts that have been preaented it ought not to be diffi- 
cult to understand why the ores of the Lake Superior region are sup- 
planting the ores of the eastern region. This substitution h»s been 
going on rapidly, and should the demand for steel continue To increase 
at the expense of that for iron, this substitution' will persist unless 
methods be discovered by which good steel can be made cheaply from 
ores that (.'an not now be used to ailvantage. 



1 
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-Thelltiir'''' Jli"" ill iIiLn iiiliieiiioiiulBlhOBiBountasliipiwdby aU-raUroiiteai theqiutDtlllea tbn* 

tranBixM'h'ili.x'. Iiixw'irr. Nl.illv.-lviiniiDpDnBiit. Ill im LhE %n.nil Bhipmenta iriire S!a.7ea Bna 1 
IDDa; ill l.-3,l. im 11^7; II, 1KLI4, IxuiU: In fB95, llM.12Ti iu ISH. Z9U,41I), hkIId ]g»7, ZftS.SW gnuitwUb 

Tlie all. lull Hliii Ill- l.ir l»ra woro obUiiied fmm Mineral Kwoiirnjs ^r tlm UuiWd SutM (Wf ' 

p. ao.anil llip Hniiri - i..r i«ii:(-im nora UIibb ftom Ibw lilm- Jiwik of Ameri.'iin Shipping (1B8T1,». U_. , 

Hill fur I8K7 from Tlio Irou Tnuiit KhvIubt. Like "hii.meiitii of Irun nrtj na aiven by Birklnblne In I 

Vhe FriKliii'tlon ol Iron Oru» Iu Varioiia Paita nt the Wurld (p. IH) an i* fulluwa: tu 18BS, ll,6*6Ma. J 

groaxtuM: In 181)3, M»8,TJI)i n«il la titII4, T.rai.ffJU gnxiH i^ma. - 1 

The am BipBrimontHl nhliinieiit "f Iron on ftom the Luke Sujierlor n-Blun wbh from the MurquotM 4 

rnninBDd occarred in 1850 ^ IiiitiibipiuciitA I'ruiii thlsrauiv roTFOitimercinrpiinHiaeaitlcl nut beelii r-*" ' 
ISfiS: S»e MinerHl Rasonriwn uf (he IJnltw! Stilts> (tBUT). p,4>. The Rlilpuienia previoiu to IBS' 
giveiiln Mlnsral ICeaDliKtea uf the Uulted BtaCea (1B99 mid 1800), ]>.!!T; fur Ilia yenra lH5i tu I8Wi. , 

Tl8)V>. p. lUi rof iysTiiiidl«ge, Ihld. (IiiSB). v.n; for 1888 to 18U3, Ibid, I1B89), p.2S; for the yean ISM 1 

tal89e, Illiu-ltnokef Ainflri<'HnShipplniEa8BT).p.ll8i fnr Ibn tenr 189T. Mr. A. I. Fiiidlev. editor af 1 

Tlie If.,11 Tr.irlB ilevle". ' 

~ 1 Irnn Age. Vol. LVII, Nn. 2, p. 155. ~ 

" Jbiil,, Vol. r.VII, No. 23, p, 1263, anil V.)l. LVIII. No. 13, p. 595. In 1894 BtSMiner 
stauilunl orfB sold I'or $2.(ia pi:r tiiu and non-Hussemei' for }2 per ton iit lower lake 
porta. (Ibid., Vol. LVII, No. 1, p. 21.) 

" The iirires of some of the stiiudard late orns in 1897 duHvored at I.iike Erie porta 
weru as follows; 

Mimiesola Lard ore, cniaLed *3. 11 

Chandler _... 2.93i 

Norrio 2. K 

Lake Angelina, hard ore 3.46 

I)nrt Mine, Meaiibi 3.66 

Chnpin 2.40 

Red hematites, non-lSeaaeinei qnality $2. 00 to 2. 50 

'There iano Uhetihood that the ores of this re^loD will beapeediljexhauated, Mr. 
Join Sirkinblnti aaja of theMesabi; "No other iron range tnns fer discovered poa- 
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Production of iron ore tn tke lake digtricla of the several Staleg of Ike Lake Superior 
region, in the lalce region ai a wkote, in Ike United Sl4tte», and importations into the 
Untied Statet. 
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Up to the census year 1880 the statUtk-x givoii in the ceusus reports (.'i>vertD<; the 
prodnction of iron ore iu the United States, and those of the production in the sev- 
eral States in particular, are very unsatisfactory. For the reports of 1850, 1860, and 
1870 the statistics of production were very largely obtained from the atatements 
made by the managers of tbo various blast furnaces as to the amount of ore con- 
Bumed. The tables do not specify in what States the ore wits produced, but merely 
give the amounts reported as being consumed by the blast itirnaces. This being 
the case, in giving the production of the States in the early yearis I have used. 



BMses greater apparent reserves. Conservative estimates formulated from the rec- 
ords of properties now exploited and worlteil, together with others determined bj- 
aystematic explorations and analyses, show that tlie Mcsabi range con supply ore 
fwhich will equal iu average iron and phosphorous contents) double the quantity 
{or200,000,000grosstoua) which the entire Lake Superior region has produced in tifty 
Tears. In this estimate there are not included a number of properties which have 
been imperfectly explored," {The Production of Iron Ores in 18S5,p.I6.) SlnceMr. 
Birkiubine wrote many new deposits have been explored and his eatuaa^As, -a>»^^. 
now be regarded as falling far short of the amowcA o'i aieftiw^KMtft t<i-«usa»- 
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wherever it has been poHsible, the HtatistiuB given in Miupral Reaouroes of thtt 
United. States, as they seemed the more telialile. The i^enens flgnres for 1S80 appear 
to be accurate, iinil as it was iii^c^eBBiiry tu use theiu in anme oases tiiey iire given in 
all caaes irhei'e they ocour. The only olijention to them in the fact that they are not 
for the calendar yenr. These fl^uieB are here inclosed iu brackets. It is to be 
rememliered tliiit the ceuHns yeftt 1880 I'nded May 31, 1880. Iu otiuT eaaea, nuleas 
otherwise stated, the year hero rererrBd to is the ealeudar year. 

Thofigureaof th6COlnmnhea<ied"T»talforthe United Stotes" were obtained from 
the following eiiiircuH: Forthu year 1860, Eighth Cessna, Uannfaotiires, p. clxxviij 
for 1870, Ninth Ceiiaus, ludnstry and Wealth, [i. 768 ; for 1875, Tenth CenauB. Miniiig 
Indnstiies, p. 3r); for 1880, Eleventh Census, Mineral Industries, p. 12; for 1881, 1882, 
and 1SS4, Tenth Censns, Mining Industries, p, 33; for 1885, Mineral Besoiirci'H oi the 
UiiitedStHtes(1885), p. 188, and for 1S89 and the succeeding years down to 1896, The 
Produotion of Iron Ores in the United States (18!}5), p. 10. The statement for 1896 
wiis obtained from Thi- Prodoftion of Iron Ores in 1896, by John Berkiiihine, p. 23. 
In some i^UKi-n abort tons have been converted into long tons. The compilers of the 
Ninth (Je'nsus think the production of 18TU as given is underestimated by abont eight 
or nine hundrfid thousand tons (Ninth Census, Industry and Wealth, p. T49). For the 
years 1KT5 and 1881 the amonnts given are estimates made by Mr. I. Lowthian Uell, 
and tlie auionnts given for 1882, 1834, and ISSii are eslimat«s made by Mr. Jamefl M. 
Swank, general manager of the American Iron and Steel Assooiation. The figures 
of importation into the United States from IS72 to 1691 were ohtaioed from Mineral 
Resources of tho United States (1891), p. 41; from 1892 to 1894, ftom The Production 
of Iron Ores in Various Parts of the World, p. 198 ; for 1805, from The Production of 
Iron Ores in the United States, p. 25, and for 1896 The Prudnctiou of Iron Ores in 
1896, by .John Berkinblue, p. 26. 

In giving the productiou uf the States forming tbo lake region it was thought best 
to include only the ore mined within this region; Wisconsin's prodnct is therefore 
somewhat less tbun that usiiiLlly reported for the State. The llgures of pToductiou 
up to 18SD were olitailii'd from Mineral Resouroes (1889 and 1890), p. 30, and since 
1889, by iiKsigniug Id VViaconsin the dlfferenee between the total output of the Lake 
Superior regiiin and tliL* coniliiuf^d output of Michigan and Minnesota. Michigan's 
output, as it appears In the lirst column, is given in the Geological Survey of ^ohi- 
gon (1869-1873), Vol. I, Part I, Atlas Plate 12. It is not contended that these fignrea 
are esact. To anuie BDinll extent the Dgures of the second column are of my own 
dednction. Up to the time when Wisconsin becamo a producer I have given Michi- 
gan credit for the total yield of the Lake Superior region. In Mineral Resouroea 
(1883), p. 116, it is stated tiiat the total ontput tor the Take region for 1856 and the 
previoQB years was 86,319 gross tons; this might also be placed in the second col- 
nmn. It will be noteil that this amount duos not correspond with the 6rst column. 
From 1880 to 1889 the ditference between the total auiount mined in the lake region 
and the combined ontput of Minnesota and Wisconsin is assigned to Michigan, 
Since 1889 it is givBu as reported in The Production of Iron Ores iu the United State« 
(1893), p, 10; for 1896 see The Production of Iron Ores iu 1896, bv John Birk in bine, 
p. 23. 

No ore was raised in Wisconsin from the inlnes of the lake region up to the close 
of the oeosns year 1880; there was, however, some ore mined in this district dnring 
tho calendar year 1880. For Wisconsin's output from 1880 to 1888 see Mineral 
Resources ( 1889 and 1890), p. 31. Since 18S8 that portion of the total production of 
the lake region not belonging to either Michigan or Minnesota has been assigned to 
Wisconsin. For Minnesota's yielil of ore froia 1884 to 1888 see Mineral ResourceB 
(1S8S and 1890), p. 31, and from 1888 to 1895, The Production of Iron Ores in the United 
States (18^), p. 10; and for 189G, The Production of Iron Ores in 1896, by John 
Biikinbine, p. 23. 

Down to 1882 the fignrea for the prodnction of tlie lake region as a whole were 
taken from Mineral Reaourcea (1883), p. 116; for the years from ISS!! to 1888 tha 
figures are those of Mineral Resutiroea (1891),p.S8; for the years 1888 to 1894, Pro- 
duction of Iron Urea in Various Parts of the World [1834), p. 195; for the produc- 
tion of 1895, The Production of Iron Orua in the United States (1895), p. 12; and for 
the prodnction of 1896, Tbo Production of Iron Ores iu 1896, by John Uirkinbine, p. 8. 



I 



STATISTICS OF LAKE COMMERCE. 



75 



Table III. 

Production of iron ore in the Cornwall Ore Hills of Pennsylvania and the Lake Champlain 
district of Neic York, in New York, New Jersey, Pennsylvania, and Ohio, and the total 
for these States, 

[Long tons.] 



Year. 



1864 
1865 
1866 
1867 
1868 
1869 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 

1880 

1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 



Cornwall 
Ore Hills. 



11 montha. 
165, 915 
114, 803 
216, 660 
202,755 
165,843 
173, 429 
174, 408 
176, 055 
193, 317 
166, 782 
112,429 
98,925 
137,902 
171, 589 
179, 299 
268,488 

231, 173 

249, 050 
309, 681 
363, 144 
412, 320 
508, 864 
688, 054 
667, 210 
722, 917 
769, 020 
686, 302 
663, 746 
634, 714 
439, 705 
371, 710 
614, 598 
463, 059 



Lake 

Champlain 

district. 



New York. 



a (469, 190) 



350,000 
420,000 
250,000 
300,000 

290,000 ' 

365,000 I 

880,000 

480,000 I 

700,000 •6[l,126,899] 

637,000 ! 

725,000 I 

540,000 , 

530,000 

420,000 i 

588,829 ; 

768,852 
669, 553 
779, 900 
821, 994 
554,865 



New 
Jersey 



226,000 



276, 067 



1, 247, 537 
1, 253, 393 
1, 017, 216 
891, 099 
534, 122 
242, 759 
307, 256 
385, 477 



{ 



(323, 782) 
450,000 
600,000 
665,000 
525,000 
390,000 
285,000 
315, 000 
409, 674 
488,028 

[676, 225] 
745,000 
737, 052 
932, 762 
521, 416 
393, 710 
330, 000 
500, 501 
547, 889 
447, 738 
415, 510 
495, 808 
525, 612 
465, 455 
356, 150 
277, 483 
282,433 
264, 999 



Pennsyl- 
vania. 



Ohio. 



(978, 112) 



(282, 615) 



|[1,951,496]: [488,753] 



Total 

for these 

States. 



1, 560, 234 

1, 361, 622 

1, 272, 928 

1, 084, 047 

697,985 

532, 087 

900,340 

747, 784 



344, 484 

377, 465 

253, 352 

254,294 

169, 088 

104, 487 

95, 768 

68, 141 

58, 493 

44,834 

58,480 



2, 053, 699 



4, 243, 372 



3, 477, 575 
3, 279, 911 
2, 920, 243 
2,536,369 
1, 656, 398 
1,110,822 
1, 534, 863 
1, 456, 740 



a The figures inclosed in parentheses are those of the Ninth Census : Industry and Wealth, p. 768, 
and, as has already been explained in the notes to Table II, they are of doubtful value. 

b The figures inclosed in brackets are for the census year 1880, see Eleventh Census : Mineral Indus- 
tries, p. 13. 



NOTES TO TABLE lU. 



The sources from which the output of the Cornwall Ore Hills was obtained are 
as follows: From 1864 to 1890 Mineral Resources (1889 and 1890), p. 29; for 1891, 
Ibid., p. 41; for 1892, Ibid., p. 40; for 1893, Ibid., p. 43: for 1894, Production of Iron 
Ores in Various Parts of the World, p. 184; and for 1895, Production of Iron Ores in 
the United States, p. 20; and for 1^, The Production of Iron Ore in 1896, by John 
Birkinbine, p. 21. For the production of iron ore in the Lake Champlain district 
see Mineral Resources (1891), p. 41, For New Jersey's output down to 1889, see 
Geological Survey of New Jersey (1893), p. 443. In Mineral Resources (1891), ji. 41, 
may be found Ohio's output for the yeats from 1886 to 1888. The production or each 
of the States from 1888 to 1896 is as given in Production of Iron Ores in the United 
States, p. 10; for production during 1896, see The Production of Iron Ores in 1896, by 
John Birkinbine, p. 23. 
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Tablb IV, 

i'TOdaotUm of iron ore in Alabama, Tenneeaee, Georgia, and the total for theee State*. 
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1,483,088 1 2M,831 
a,l»8,8B0| 610,796 
2.041, T«a Ki»,484 


a 2, Ml, 421 






^i:»i:^ 

b2, 752. 608 







a Including North CaraliiiB, vhich fau two ukI genenilly I 



MOTES TO TAULK IV". 



All of the fij^rea for ISTOwere obtained from Niuth Cenaus: Industry anil Wealth, 
p. 768 ; they are open to the aame criticiam as the fignrea for 1870 of Table II. Those 
of Alabama and Tennesaee for 1880 were obtained from Eleveutb Cenana: Mineral 
Industries, p. 13 j tbey are therefore for the cenana, not for the calendar, year. For 
1880 the production of Georgia is given in Tentn Cenana: Mining Indnatriea, p. 23. 
Alabamans production for the years 1881 to 1888 is given in Mineral Resources (1891), 
p. 19; these Hgurea are estiniatea baaed on the production of pig iron. Since 18^ 
the production of each of the States ia that given in The Production of Iron Ores in 
the United States (1895), p. 10. For 1896 the atatiatica were obtained from The 
Production of Iron Ore in 1896, by John Birhinbine. 

TABm V. 

SAipmenrt of Lake Superior iron ore by ports (gross Ions). 

[Data fnmiBhed by A. I. Findley. editor of The Iron Trade Review.) 
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ShipmtnU of Ldkt Superior iron or« bg port* (grou tout) — Coattnaed. 
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R«c»ipU of Lake Superior iron ore», by veuel, at lakt porta {gro»$ tan») . 
lIlBta fninished by A. I. Fiodley, editor of tbe Iron Trade Bevlew,] 
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Taule VI. 
Freight ratei, by lal-e veaael, on iron ore per ton/j tort from porta nanieiJ to Lake Erie porta 
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a Ratee from Aahlaod alona. 



Ont of the rate that is received the vessela pay trimming and miloading chargei. 
In 1895 and 1896 those amounted to lH cents per ton and in 1897 to IS.o cents. Some 
few boats do not trim, and thus escape the trimming charge, which in lS9o and 1S96 
varied from 2.6 to 3 cents, and in 18!<7 was 2.5 cents. All vessels psj the unloading 
charges, which in 189T were 9 cents for shoveling the ore into buckets lowered into 
the ship's hold and 5 cents as a dock charge. 

The rates as given iu the first column for each port were obtained from Mineral 
Resources of the United ytatfls, 1889-90, pp. 27-31. They were compiled by the 

State commissioner of mineral statistics of Michigan. The other rates 

piled by the Marine Review, of Cleveland. 
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Table VII. 



Record of ore-shipping docks on the Great Lakes. 



# 



Railway. 



Dulnth and Iron Kange 



Duluth, Missabi and 
Northern Rwy. 

Dnluth, Superior and 
Western R. R. 

Chioaffo and Northwest- 
ern Rwy. 



Dolnth, South Shore and 
Atlantic Rwy. 

Lake Superior and Ish- 

peming Rwy. 
Minneapolis, St. Paul and 

Sanlt Ste. Marie Rwy. 
Wisconsin Central. 



Location. 



Dock 

No. ! 



Two Harbors, Minn . . 



Duluth, Minn 

Allouez Bay, Snpe 

rior. Wis. 
Ashland, Wis 

Escanaba, Mich 

Marquette, Mich 

do 

G-ladstone, Mich 

Ashland, Wis 



} 



1 
2 
3 
4 
5 
1 
2 



1 
2 
1 
2 
3 
c4 
5 
1 
3 
4 
1 



1 
1 



Length 
dock. 



{ 



Feet. 
1.056 
1,056 
540 
1,008 
1,008 
2,304 
1,152 
a 600 
b900 
1,404 
1,404 
1,104 
1,152 
1, 35« 
1,500 
1,392 
1,700 
1,200 
1,200 
1,200 

768 



Height 
Width I of dock 
of (water 



dock. 



Ft. In. 

41 

41 

40 

49 

49 

52 

52 
49 8 
49 8 
46 8 
46 
37 
37 
37 
37 
37 
40 

53 6 

36 8 
52 

37 



1,908 I 36 



to 
deck). 

Ft. In. 

45 6 

46 6 
51 6 

51 6 
54 

53 8^ 
57 8i: 

52 i 
57 I 

54 
45 
48 6 
40 3 

52 8 
48 6 

53 3 
45 
37 

47 3 

54 

47 

54 6 



No. of ' fn.^„^„^ «„ 
pock- Storage ca- 

ets. ^^'^y- 



141 ! 
176 
90 
168 
168 
384 
192 
100 
150 
234 
2.34 
184 
192 i 
226 
250 
232 
270 
213 
200 
200 

120 

314 



Gross tons. 


18,000 


23,900 


16,000 


30,000 


33, 000 


57.600 


34, 560 


15, 000 


25,500 


36, 036 
24, 15i 


24,104 


20, 928 


30,284 


32,750 


43, 152 


27, 000 


12, 780 


28,000 


36, 000 



15,000 
33. 500 



* From "The Iron Mines of Minnesota." Prepared for the seventy-third meeting of the American 
Institute of Mining Engineers, 
a Old part. 
& New extension, 
c Destroyed by fire November 30, 1897 but now rebuilding. 

Table VIII. 
Data relating to ore-carrying railroads of northern Minnesota.* 



Railway. 



Dulnth and Iron 
Range R. R. 

Duluth, Missabi 

and Northern 

Rwy. 
Duluth, Superior 

and Western 

R. R. 



Weight 

of rails 

per yard. 



Pounds. 
80 



60&80 



60 



Weight of freight loco- 
motives in working 
order, with tenders. 



12 -wheel locomotives, 
123 tons ; consolidation 
locomotives, 88 tons. 

10 - wheel locomotives, 
97 tons; consolidated 
locomotives, 118 tons. 

79 tons 



Number of freight 
locomotives. 



12-wheel locomotives, 
20; consolidated loco- 
motives, 24. 

10- wheel locomotives, 
16; consolidation lo- 
comotives, 2. 

7 



Capacity of} Number 
standard ; of 
ore-car. ore-cars. 




2,293 

1,801 

600 



* The Iron Mines of Minnesota. Prepared for the seventy-third meeting of the American Institute 
of Mining Engineers. This was the state of these railroads on July 14, 1897. 



COAL TRAFFIC. 

To tbe vast extent of territory about the Great Lakes, but eai)eclally ^ 
to tbe oonntry west and north of the Lakes Miobigait and Superior, I 
lake trausportatioii means clieap coal. Duriufr the greater portion of ' 
the 9e:tsou of 1896 coal was cariieil from BuETalo to Duluth aurl Sa- 
perior, a distance of 997 miles,' for 20 cents per tou. Tt would be a 
work of supererogation to emphasize what this very low rate means to 
the people of the Northwest, where lires must be maintainetl for at 
least six of the twelve months of the year. To the lake carriers coal 
means west-bound cargoes. If it were not for coal, uearlyall tbe vessels J 
carrying ore, grain, fiour, and lumber to the lr)wer lake ports would be ] 
obliged to return "light," During 1896 coal constituted about three- 
fonrths of the westbound traffic through the Detroit River and 86 per 
cent of the west-bound traflic through the St. Marys Falls Canal. 

During 1896 shipments from the ports of Lakes Erie and Ontario I 
amounted to about 9,000,000 tous,' Thegrowthof this enormous traffic 1 
from small beginuings in the seveutiea can not be set forth in detail f 
because of the meagerness of reliable data. Sometliing may, however, 
be inferred from the growth of the tratHc of the leading shipping J 
ports.'' Shipments of coal from Bafl^lo have been as follows: 
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Most of the anthracite coal consigned by lake is shipped from Buffalo. 
Erie, Charlotte, Oswego, and Ogdensburg are the other ports shipping 
large quantities of this coal. But very little bituminous coal is shipped 
from Buffalo; in 1896 ahipmeuts amounted to but 21,000 tons. Bitu- 
minous coal is shipped from the Lake Erie ports west of Buffalo — Erie, 
Oonneaut, Ashtabula, Fairport, Cleveland, Lorain, Huron, Sandusky, 
and Toledo. Cleveland has been the chief shipping port of this form 
of coal. The growth of the traffic at this port may be seen from the 
subjoined table: 



t™. 


- 


y~,. 


Tm. 




1,287, m 




fcSS 











alncludflHBiuikll 

In the decade covered by the table there was an increase of lift per ' 
cent in tbe business of Cleveland. Shipments from the Cuyahoga 

'This is tlie distance given iu the Elevent 
II, p. 288. For several weeks rliirlDK If'BD i 
for 15 cents per ton. 

- Sliipments ftom ORilenHbTirg are inrludeii in tjiifi eatimate. Notliing in the way 
of a da&aitt' etAttiuent can bOKiven, iia uccumte data are not obtalnHble. Of all the 
BtatiHticB thas far considered tbe statistics of tbe coal huainHHs are by far the wont. 
This U duu to the fact that coal, mucb more tban otber comiouditics, is taken on at 
" intermediate " ports. Much of the business therefore is not recorded on the books 
of the c II atom-bouses, 

'These facts may be foand in Appendix III, Tables I-V. 



STATISTICS OF LAKE COMMERCE. 



81 



oustoms district, wlaicla iDcliides ClerelaDd, Ashtabula, Lorain, Pair- 
port, and Conneant, or all the ports shipping large quantities of bita- 
mioons coal except Toledo, liave growQ even more rapidly than the 
shipments irom Cleveland. In 1SS7, shipments from this district were 
1,433,U35 tons; and in 1896, 3,S63,6i5 tons, a gain in the ten-year period 
of a,4.'}0,610 tons or 109 per cent.' 

In the coal business the ports of destination are much more numerous 
than the port^ of origin. The small ports about the lakes receive not 
- only their own supplies of coal, but to some extent those of the sur- 
rounding country as well. The aggregate receipts of the small ports 
are not very large, however, and bo the growth of the receipts of the 
large ports shows pretty accurately the increase of the business and 
the shifting of the great distributing centers. Fortunately we have 
statistics of the receipts at the great distributing ports f'ora long period 
of years,' Chicago and Milwaukee, at the head of Lake Michigan, 
and Doluth and Superior, at the head of Lake Superior, are the centers 
&om which the West an<l Northwest I'eceive their coal. The tables in 
Appendix TV, Tables VI-VIII, show the growth of the coal business of 
the^e cities, and the following table exhibits the present importance of 
the traffic : 



I 



CbiiHiEa... 

XUvaokee 

DnlntliindSQpcrlar 



a Only about oueHfth of tbe r«ieipl:B of Cbicogn cnme hv lake. Chicago receires about two-UiirdB 
OT linr mppllwi from lUinoia nud ludlanB. Daluth and Superior receive tbeir atockH by lukfl, and 
Hilwankee obtaiua oear]^ all ber coal by lake, haTing rei:eived but 10D.312 tons by mil in IBSS. 

The absolute and relative importance of these ports as distributing 
points is much more accurately indicated by their shipments than by 
their receipts. The shipments were as follows: 
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a S» Appendix I 


7. Table XII, for pflrtloulara. 









bSee Append!. IV, Table XUI, for , 

etho B&^ninnbii i>f coalfroni Dniulh aod tJowriorcBn natbenbtalner 
Dnlntb and Sunnrinr Is amall, far the cuinbinad population of theae tw 
tba raceipta will answer for uomparalivo purpMBB alnioat aa weU lu 11 



uaamptio 
. not Urg 



I of inoreaae ralber than 

>nta from the portfl at ilie bead o< 
la r'icBlpI' instead of tbo sblpme 



ed witlioli 



fiillj oa foat 



■ tbe I 



' DatHiled information may l>e fonod iii Appendix IV, Table III. 

' Tbe statiallcs of the receipts are mare accurate than those of sbipnieuta. Tbe 
tables coiDpileil b; tbe ChicaKo bnrean ol' coal statietics, for example, are regarded 1 

by those in a position to speak antborita lively as perfectly trustworthy. 

H. Doc. 377 6 
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By tlie foregoing table it appears that Cliieago has uo more 
held its own as a distributing point during the period covered by the 
table, and that shipnitiuts trou Milwaukee grew from 65,3Qi) tons iu 
1880 to 600,8H8 tons in 1891 and fell to 432,768 tons in 1894, but rose to 
640,474) tons in 1895, bat decreased again iu 1896 to 446,68^ tons, almost 
reaching the low figure of 1894. The Duluth-Buperior business grew 
almost without setbacks from 60,000 tons iu 1880 to the large volume 
of 2,126,781 tons in 1893. In 1894 the traffic of these ports fell a trifle 
short of that of 1893 and in 1895 there was a more decided loss, but iu 
1890 there was a partial recovery. The movement of coal through the 
St. Marys Falls Canal in recent years has grown at a much more 
rapid rate than the receipts of Duluth and Superior. The distributiou 
of i^oal from I-ake Superior ]ioints has therefore increased even more 
rapidly than is indicated by the statistics of the business of Uuluth 
and Superior.' Every ett'ort has been made by the coal dealers of 
Chicago and Milwaukee on the one hand and of Duluth and Superior 
on the other to secure tlie trade of the Wet*t and Nortliwest. 

Lake rates from the lower lake ports are almost always less to the 
ports at the head of Lake Superioi' than they are to the ports at the 
bead of Lake Michigan. Rail rates to the West, ou the other hand, 
seem to favor Milwaukee and Chicago. The territory controlled by 
these groujt.s of ports expands and contracts with variations iu rates, 
but in a general way the territory supplied by either of them can be 
located. If a line be drawn from Eau Claire, Wisconsin, to La Crosse 
and tbrongh sontlieastem Minnesota aerosa northwestern Iowa and 
to the Missouri liiver and down this river to Kansas City and tlien west, 
all the territory lying to the north and west of this line would be sup- 
plied with hard coal from the head of Lake Superior. It would be 
difBcult to indicate the line sei)aratiug the territory supplied with soft 
coal by Duluth and Superior from that supplied by Chicago and Mil- 
waukee; it may, however, be said that the line would be somewhat 
pushed back to the north and west.- 

In the westward movement of coal from the mines there is the keenest 
competition between the railroads and the lake carriers. In each case 
the business is particularly desirable, because it is in tlie direction in 
which the least tralfic moves. It has already been stated that the east- 
bound business of both the railroads and the lakes far exceeds the west 
bound ; it therefore becomes i)articn]arly desirable to secure west- 
bound freight, for if it be not obtained it means that empty cars must 
be hauled or vessels run "light." 

As Chicago, of all ports in the West, is the point to which the rail- 
roads can most successfully meet the competition of the lake carriers, 
the business of this city will first be discussed. In the contest for 
Chicago business the lake carriers are at a decided disadvantage in the 
point of distance. From Bulfalo to Chicago by lake is 889 miles, while 
it is but 523 miles by rail.^ Thus every mile covered by lake results in 
the effiw^tive westward movement toward Chicago of bat 0.588 of a mile. 
At poiuts south of Lake Erie the railroads would be still more advan* 
tageously situated. Nothing more will be said at present, as this mat- 
ter will be discussed later on. 

'There is also a Bliiftioff of tbe coal buKineBs in the cuae of the pints about Laka 
Michigan. A large receiving yurd has recently beeu eBtahlisbpcl on the par-ferry 
slip of the Chio.iKO and North- Western at Manitowoc. 

- The coal mines of northern Iowa have auB'ered a great deal by tlic severe com- 
petition of eaateni coal in the northern markets that they once anpplied. 

'This is the diatance over the "Nickul Plate"— the New York, Chicago and St. 
haaja Railroad , 
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The issue of tlie struggle for the coal traltic betweeu the late car- 
riers aud the raih'oadB is determined very largely by the kind of coal 
to be carried. Almost all ot: the soft coal destined tor Chicago is car- 
ried by the railroads and the bulk of the hard coal by vessels.^ The 
facts explanatory of this strange condition of things are not far to seek, 
The solution of the difficulty is found in the location of the coal fields 
aud in the character of the coal. Hard coal is mined in a very limited 
district iu eastern Pennsylvania and is thereibre favorably situated iu 
respect to the lake nmte. It can be carried to Bulfalo and Brie and yet 
not be made to deviate very much, no far iis the short rail haul to the 
lake is concerned, from the direct line to Chicago. But this is not all: 

I After the coal has reached Bulfalo it is so situated that the greatest ^M 
possible eftective westward movement is linked with its westward Jour- ^H 
iiey. In other words, the ineffectual expenditure of energy that takes ^H 
place iu rounding the lower peninsular of Michigan is reduced to a mini- ^H 
mam by the almost direct westward njovement the whole length of Lake ^| 
Erie. ■ 

The bituminous coal mines in the East that in part supply Chicago ^H 
with coal are situated well south of Lake Erie. Hocking Valley, the ^H 
Pittbburg district, and West Virginia are the chief sources in the East ^H 
&0U1 which Chicago obtains soft coal. From these localities the rail- ^| 
aud lake route can notcompetewith the all-rail lines because of the long ^^ 



rail haul t« the lakes and the circuitone jonruey around the lower 
peninsula of Michigan. From Pittsburg to Ashtabula is 127 miles, to 
Erie 148 miles, and to Clevelaud loO miles, while the total distance 
from Pittsburg to Chicago over the Pennsylvania Eailroad is but 468 
miles. From Athens, in the Hocking Valley district, to Toledo over 
the Columbus, Hocking Valley and Toledo Itailroad is 200 miles, while 
the distance to Chicago is but 390 miles. After the coal has arrived at 
Toledo it is still 691 miles from Chicago, if it go by lake. At all points 
south of Athens and Pittsburg the rail and-lake lines would be at even 
greater disadvantage, for the combined rail-and-lake distance to Ghi- 
csgo would increase more rapidly than the all-rail distance. 

If coal goes by the lake-aud rail routes it must of course be trans- 
shipped at the lake ports. In trausshi)iment soft coal breaks very 
much more than hard. In the case of hard coal the breakage varies 
trom 6 to 8 per cent. No figures can be given for soft c«al, as the 
variations are ton great; the breakage does, however, considerably 
exceed H per cent. It needs scarcely to be said that the value of the 
coal is very much affected by the breakage. As hard coal is damaged 
less than soft it might be advantageous to ship theformer by lake when 
it would not the latter. It also costs more to unload soft coal than hard 
at Chicago, the shoveling rate for the former having been 14 cents for 
several yeurs while the rate for the latter has been but 12 cents. It 
will be seen later that improved devices are now largely substituted for 
manual labor in unloatling hard coal. It has now, perhaps, been made 
dear why the bulk of the anthracite coal received at Chicago comes by 
lake and almost the whole of the bituminous coal comes by rail. 

Passing85 miles north from Chicago to Milwaukee the position of the 
rail aud lake lines is wholly changed. All eastern coal, both hard and 
soft, received at Milwaukee comes by the lake lines. lo IS96 Mil- 
waukee received 100,312 tons of coal by rail, but it was Illinois coal. 
From the fact that Chicago receives a large portion of her supply of 
coal from the East by rail aud Milwaukee receives no eastern coal by 
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rail, it may be iuferred that tlie rail liatil from Cliieago to Milwaukee 
tips the balauce iu favor of the lake litieH. There is, however, auother 
factor that mnst be takeii account of — the <li^tauce by lake to Milwau- 
kee from Lake Erie ports is about 85 miles leas than to Chicago, and 
the rate is usually a few cents less per ton.' 

In conclusion, a word may be said about the receipts at the head of 
Lake Superior, It would be iul'erred that if the railroadK can not com- 
pete with the lake carrievs at Milwaukee they Mould be less suucessfnl 
at ports further noith, and sueli is the case. Duluth aud Superior 
receive their coal by lake. To the jiorts at the head of Lake Superiot 
the railroads do not have the advantage in point of distauce they possess 
to ports at the head of Lake Michigan. 

No treatment of the transportation of coal by lake would be complete 
without a diseuBsion of the development of dock facilities for loadiug 
and unloading vessels. Until very recent years the crudest methods 
obtained; but lately wonderful progress has been made, and no one 
ni'ed be surprised if in the near future hard coal be handled as, or even 
more, expeditiously than iron ore. But few improvements have lately 
been made in loading anthracite coal; trestles equipped with i>oeketB 
have long been iu use, and vessels have been loaded with dispatch. 
The Zenith Ct(y waareeently loaded with 5,1L*7 net tons of anthracite coal 
at the Delaware and Lackawanna trestle in Bull'alo in four hours.- In 
the loading of -soft coal, however, very great innovations have been made. 
TTutil very recently soft coal was shoveled, at a great cost, from cars to 
buckets and then swung onto the ship by derricks. Soft coal is difficalt 
to handle. Lacking uniformity of shape and size and often occnrrlng 
in large masses, men find it very difficult to shovel. These peculiari- 
ties of shape also tnitke it ditficult to coustruct machinery that will 
handle it. Its physical texture also presents difficulties; it can not be 
dropped any great distance without great damage through breakage. 

Because of the obstacles that had to be overcome the primitive 
methods of handling soft coal persisted, but when the traEBc assumed 
large proportions the expense of tiausshipment and the delays to ves- 
sels made it so desirable to institute better methods that every ettbrt was 
bent to find them, and large sums of money were expended in experi- 
mentation. A satisfactory machiue would have to attain a high speed 
at a low cost with but a limited amount of breakage. These require- 
ments seem to be satisfied by the car-dumping machines, of which there 
are several varieties. An example of the work done by one of these 
machines will show how well these requirements have been met. A 
vessel was recently loaded at Cleveland with 5,176 tons of coiil in ten 
hours and thirty minutes at a cost of $13, or a per ton coat of oue-fonrth 
of a cent.* 

A definite statement can not be given of the breakage. It is con- 
tended by some that there are machines that handle the coal with less 
breakage than this particular one, but as yet it is impossible to obtain 
satisfactory data on this point. 

In nnloading coal as great advances have been made as in loading. 
The mechanical obstacles to be overcume in antomatically unloading 
hard coal were not very great, and it is enrprising that progress was 
so slow in view of the immense amount of coal handled, the delay to 
vessels, and the great cost of labor. Because of its weight and charac- 

' The GoBt of iintDodiut; soft cnal from boHtB is also a trifle less at Milwaukee than 
at Chicago. 
•The Blaok Diamond, November 27, 1897. 

'■' Thirteen liollnrn very renrly representeil the total cuBt of tranBahipmeot, for the 
»ipendittires for labor, luel, and oil and wuate were included. 
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: coal cau only be bandied rapidly by meu who are strong and 
endowed with great powers of endurance, and tlie serviceB of such men 
have always been costly. Mecliauicul appliances were froiu tiiue to 
time introduced; but, although tliey cut down the time vessels were 
delayed by increasing the amount of coal handled in a stated time, they 
neither reduced the cost of shoveling coal in the ship's hold nor 
lessened the physical tax on the laborer.' 

The strain of working in the dusty, stifling holds of vessels was 
nnbearable for any length of time by even the strongest men, and the 
irregularity with which the men worked, and the irregularity of the 
employment offered, jiroved a constant sonrceof trouble between the 
employees and employers. Finally this tedious method of unloading, 
coupled, as it always was, with unoertainty' and great cost, became 
intolerable and tlie self-filling "clam shell" or grab bucket was devel- 
oped. With the best type of " clam shells" hard coal can be removed 
with wonderful rapidity and at a very low cost. A contract covering 
the installation of a plant atChicago guaranteed that the "clam shelT' 
would develop a speed of three trips per minute. The average load of 
this bucket is a gross ton. It was also guaranteed that the total cost 
of removing cargoes and delivering in the yard would not exceed 6 
cents per ton for entire cargoes. Some coal has been raised and deliv- 
ered in the yard for three fourths of a cent per ton. This coal was 
directly under the hatches and therefore very accessible. At one of 
the yards in Milwaukee two vessels, whose cargoes aggregated 7,776 

' An outline i>f tlietii) improvcn^enta will lie sivcti. I'p to about 1873 cnal naa 
bandied »t Cbica^jo, and preBinnHhly itt other lake porta, in a very crude way. The 
coal was reniovpil frcmi the bold ol' the ship by means of biirketa made from kero- 
seue oil bitrrels (the npper third nf which had been sawed oH) and a tope lash- 
tng for a liaudle. These buckets ware raised l>y horse power — tbe borsu traveling 
bar.tt and forlli. On a temporary stage tbe coal was dumped into wheelbarrows 
and then wheeled ba,ek over a "spring run" made of planks supported at either end. 
This work seems to have been dilliciilt, for the men engaged in it received 75 cents pet 
hour. The shuvelerain the hold received from li to 18 centHperton. Tbe tirst impor- 
tant departure from this sy&tem was made about 1873. At tbis ttuic tbe "mast and 
gafF" were employed aa a, derrick. An iron bucket bolding about ^00 pounds of coal 
replaced tlie wooden bucket and stea.ni power waa used iu hoisting. Instead of beiug 
dumped into wbeelbarrowB the bnokets were uow emptied into tram oars, which 
were uioved by hand. Theae Improvements greatly reduced the cost of raising tbe 
coal from tbe hold and carrylog it back on the dock, but did nut reduce the labor of 
the men in the bold or the cost of shoveling. The second great departure was made 
when tbe ooal was hoisted up over nn inclined track thqt extended ont over the 
vessel but which could lie swung buck tluah with the dock when the cargo was dis- 
chatged. &team was used in hoisting and the bnckctB were dumped into a hopper 
in the derrick. Conucrted with tbe derrick was an automatic tramway which was 
higher at the dock than at the point of discbarge. Tbe car dumped automatically 

^ond was returned automatically by a weight that had been raised by the car an it 
ran out but which waa dropped when tbe car discharged its load. Thi- buckets now 
held from 1,200 to 2,200 pounds of coal instead of sUO pounds and also dumped anto- 
matlcally. These impruveioenta still further reduced tbe eoat of handling coal 
after it waa hoisted. They were introduced in the years from 1873 to 18!S. In 
tbe fall of 1892 Mr. W. S. Bogle built an experimental derrick for tbe purpose of 
unloading boats with aelf.fl] ling "clam-abells,'' and demonstrated that hie plana weia 
practical, provided the proper hind of a rig were bnilt. During tbe winter of 18H2-93 
work waa continued on the necetwary appliances, and in the spring of 1893 the self- 
flUing "olani-shell" proved succeaaful. The "clam-shells" could not be swung 
either way under the hatch opening, ao scrapers were devised (1893) for bringing the 
coal directly under tbe hatch. The tramways have also been greatly improved, and 
coal can now be carried back a mile for the same cost as it can be delivered o 
ll 
his 



I 



I 



either way under the hatch opening, a 
coal directly under the hatch ""-- *- 
coal can now be carried back 
dock l^ont. 

All of the old forms of "cl 
companiea constructing this 
bucket. 

' The factor of certainty is of great Importance. II' a master can not kuow nben 
rill be unloaded he is runniiig a great risk in making contracts for new 
cargoes, and often suiters. 
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tons, began discliargin^ their cargoes at 8 a. m., and were ready to 
leave at S p. m.' For liaTidling Bot't uoal a upedal form of "grab" lias 
been devised. It works very effeetively in view of the obstaciea it has 
to contend against. Its average load is aboat oue-half that of the 
"olaiu shells" commonly naed in unloading hard coal, or about 1,000 
pounds. This grab can also be used iu iinlotMling soft coal from opeu 
cars. It 13 a very valuable machine in this occupation, because it does 
the work that the ahovelers find the slowest and hardest. It retnovea 
the bulk of the load and thus enables the men to qaickly reach the 
bottom of the car at some point from which they work more ettectively. 

Before concluding this subject a word must be said about lake freights 
on coal. A table of these rates may be found in Appendix IV, Tables 
IX and X. These tables show two things : ( 1) that the rat«a are very low 
aa compared with those on other commodities, and ('i'j that they have 
fallen very rapidly. For example,, the average of daily rates ou iron 
ore from Dnlutli to Lake Krie porta during 1896 was $1.05 per long 
ton, while the average of the daily rates on hard coal from Buffalo to 
Duluth was -4 cents per net ton. The real difference, liowever, was 
not BD great as the apparent difference. Coal is bandied without charge 
to the vessel, while iu the case of iron ore the vesaela bear charges for 
trimming and unloading amounting to 1!) cents per ton,' and in the 
former instance the net ton is the unit, while in the latter the long ton is 
the niiit. The coal freights are so low that many vesaela never engage in 
this traffic. They are the vessels of the largest type, butit must notbe 
inferred from thia fact that vessels of the largest class are not in general 
as economical carriers as the smaller ones. It is the loss of time in receiv- 
ing and discharging cargo that causes the very large vessels to avoid 
this traffic. Coal docks have not yet been built with sufficient equip- 
ment to give the largest vessels dispatch in unloading, and besideB, 
very often, much time is lost in waiting for boats to unload that have 
precedence. The ore business is the favorite traffic of the large vesaela; 
the dock equipment corresponds to their size, and the business is man- 
aged systematically, so serious delays are infrequent. It has alieadj 
been explained why rates are low. It is simply because the eaat-bound 
traffic several times exceeds the westbound. To the districts where 
the east-bound busineas surpasses the west-bound in the laigest meas- 
ure the westbound rates are the lowest. Hence it is found that the 
coal rates to Lake Alichigan porta are ahnost always higher than thoae 
to Lake Superior ports, 

Not very much value is to be attached to a aimple average of the rates 
of a season. The variations are so great as to render sucli an average 
very misleading.'' To make the matter clear, resort will be had to a 

' Marine Hecorii, Vol, XX, No, 20, p. 9. 
-Tboea cliar^es were reiiuoeil in 1897. 
^ The following table, giving tha rates per ton on 
will sbovr how great and frequent the vnriationa 
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liard coal from Unttalu to Chicago, 
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Bimple illastratdon. Suppose there were but two rates dnring n, season, 
one 20 and the other 4tO cents. A simple average for the season wonid 
be 30 cents. Under certain conditions this average wonld be very mis- 
leading. If 1,000,000 tonfl were carried for 20 cents per ton and bat 
100,000 for 40 cents per ton, an average of the rates actually paid wonld 
be tnach less than 30 cents per ton, namely, 21.81 cents. Where the 
variations in rates are very great, account most be taken of the qnanti- 
tiea shipped as well as tbe rates; that is, a weighted average must be 
secnred'. 



Appendix IV. 
tablb I. 

Lake tkipmentt of coal from Buffalo. 
A by WlUiam ThDratoue, scoretar; BaMIa Merchanla' EicbaDse.] 
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Table II. 
Coal (Aijimnifs, Cuyahoga cuttonti ili«tri«t. 
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1.820.059 813,301 


185,201 


2.182,212 551,173 


321.374 



' la order that a conception may be gained of tbe great variations in rates and 
tbe difference \a rates from Lake Erie porta to tbe variouB npper lake porta, the 
rates on bard coal for tbe season of 1896 from Buffalo to tbe leading receiving ports 
•wlU be given In Appendix IV, Table XI. 
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Coal ahtpment, Cvyahoga euttoma dUMci — Contiiiaed. 
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Table III. 
ent'/i-om Ciiyahoya ci 
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Table IV. 

Table showing the tonnage of lake coal shipped from Ohio, JVest Virginia, Maryland, and 
Pennsylvania mines during 1896, also the variety, and how it was distributed,* 



Lake ports. 



Pennsylvania. 



Anthracite. Bitauiiuoas. 



Buffalo. N.Y.... 

Erie, Pa 

Conneant, Ohio . 
Ashtabula, Ohio 
Fairport, Ohio .. 
Cleveland, Ohio. 

Lorain, Ohio 

Huron, Ohio 

Sandusky, Ohio. 
Toledo, Ohio 



Total 



Ohio. 



Bituminous. 



2,683,560 
492,162 



882, 062 
184,933 
291, 178 

1, 037, 242 
396, 491 

1, 433, 790 



92,905 
19,214 



3, 176, 722 



4, 337, 815 



104, 587 
137, 235 
106,528 
271, 033 
647, 652 



Lake ports. 



Buffalo, N.Y ... 

Erie, Pa 

Conneaut, Ohio . 
Ashtabula, Ohio 
Fairport, Ohio . . 
Cleveland, Ohio. 

Lorain, Ohio 

Huron, Ohio 

Sanduskv, Ohio. 
Toledo, Ohio 



Foreign ports. 



1,267,035 



Domestic iK)rts. 



West Virginia. 
Bituminous. 



Maryland. 



Bituminous. 



12, 178 
38,206 



67, 626 
10, 313 
40,789 



1.638 



Anthracite. I -^i*"?*' Anthracite. 
I nuus. 



283, 492 
1,001 



682, 062 

2, 311 

200, 612 

71, 781 



2, 400, 068 
491, 161 



Total 



110, 729 

15,248 

869 

6,220 

22, 308 



284,493 1,112,140 , 2,891,229 



Bitumi- 
nous. 



48, 
61, 
840, 
354, 
1, 179, 
120, 
244, 
257, 
629. 



504 
010 
502 
579 
570 
871 
135 
811 
763 I 



159, 117 



Fuel for 
vessels. 



200,000 

134, 118 
29,556 

124, 959 
55, 728 

286, 284 

1,116 

12, 055 

17, 320 

55.584 



1,638 



Total 
amount of 

lake 
tonnage. 

! 3, 565, 622 

677, 095 

j 291, 178 

1, 037, 242 

I 410, 307 

I 1, 576. 583 

; 137. 235 

i 257, 059 

281,351 

707. 655 



3, 736, 745 



916,720 I 8,941,327 



Total lake shipments. 8,941,327 tons. 
Total lake shipments (bituminous coal), 5,765,605 tons. 

Shipped to foreign ports (anthracite and bituminous coal), 1,396,633 tons ; to domestic ports, 6,627,974 
tons. 

* This table was furnished by R. M. Haseltine. chief inspector of mines of Ohio. I fear these figures 
are very inaccurate; for instance, the shipments of bituminous coal from Buffalo could not have been 
so large as reported. 

Table V. 
Shipments of coal from lake ports froin 1890 to 1896 inclusive,* 



Lake ports. 



Buffalo, N. Y . . . . 

Erie, Pa 

Conneaut, Ohio. . 
Ashtabula, Ohio. 
Fairport, Ohio... 
Cleveland, Ohio.. 

Lorain, Ohio 

Huron, Ohio 

Sandnsky,Ohio.. 
Toledo, Ohio 



1890. 

Tinis. 
2, 044, 134 
129, 304 



1891. 



Tons. 
2, 365, 895 
586, 990 



1892. 



Tons. 
2, 852, 330 
567,028 



452, 394 
63,360 
922,536 
227, 181 
150,000 
271,540 
940,000 



386,375 
66,914 
1,016,487 
288,811 
200,000 
157, 571 
947, 288 



726, 267 
114, 738 
1, 728, 831 
.351. 168 
240,000 
l.'>7,615 
858,935 



1893. 



Tons. 

2, 703, 673 

625,023 

23, 184 

787,653 

234, 089 

1,512, .^08 
526,405 
227,444 
195, 276 
938, 533 



1894. 



T<ms. 
2. 485. 255 
711,928 
89,023 
669, 735 
300,923 
997. 513 
303,690 
213, 595 
261. 363 
836,232 



Total • 5,200,449 ■ 6,016,331 ' 7,596,812 7,773,588 6,869,257 



1895. 



Tons, 
2, 620, 768 
727,184 
166, 073 
998, 772 
325,064 
1, 055, 480 
277,660 
208, 000 
223, 134 
716,099 



7, 318, 234 



1896. 



Tons. 

3, 565, 622 
677,095 
291,178 

1, 037, 242 
410. 307 

1, 576, 583 
137. 235 
257, 059 
281,351 
707, 655 



8, 941, 327 



* This table was furnished by K. M. Haseltine. 
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Tablb VI. 

Bee^pU of cool al Cliieogo hy lake and rail (nrt love).' 
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Table VIII. 



Beceipta of coal at Dulutk and Superior. 



Year. {Anthracite. 



1878. 

1879. 

1880. 

1881. 

1882. 

1883. 

1884 

1885. 

1886. 

1887. 



Tons. 



Bitn- 
minous. 

Tom. 



Total. 



Tons. 
31,000 



60,000 
163,000 
260,000 
420,000 
372,000 
592,000 
736,000 
912,000 



Year. 



1888. 
1889. 
1890. 
1891. 
1892. 
1893. 
1894. 
1895. 
1896. 



Anthracite.' 



Tons. 



Bitu- 
minou9. 



Tons. 



Total. 



531,547 
571,915 
562,222 
489,495 
496, 169 



1,281,014 
1,554,866 
1,448,509 
1, 165, 387 
1,279,523 



Tons. 
1,535.000 
1, 205, 000 
1,780,000 
1,776,000 
1,812,561 
2,126,781 
2,010,731 
1,6.54,882 
1, 775, 712 



* Down to 1892 the statements were compiled from the annual reports of the Dolnth Board of Trade ; 
from 1891 the receipts were obtained from the Review of the Trade and C<mimerce of Da lath, com- 
piled by the Duluth Chamber of Commerce, for year ending December 31, 1896, p. 9. The statements 
of the Dalath Board of Trade are based on the custom-honse records ; those of tne Chamber of Com- 
merce were famished by the coal companies. 

Table IX. 
Average of daily lake rates on hard coal from Buffalo to Chicago, Duluth, and Toledo.* 



Year. 



I Chicago. 



1886 ■ $0.87 

1887 L05 

1888 .86 

1889 .52 

1890 62 

1891 ..56 

I 



Daluth. j Toleilo. 



Year. 



$0.62 ,. 
.70 I 
.65 
.41 , 
.43 ' 
.29 i 



1892 

$0.35 1893 

.41 1894 

.27 , 1895 

.33 1896 

.25 : 1897 ' 



Chicago. 


Duluth. ' 
$0.43 


Toledo. 


$0.59 


$0.27 


.49 


.29 


.28 


.46 


.25 


.25 


.59 


.24 


.30 


.36 


.24 


.25 


.29 


.26 





* Prepared by The Marine Beview, of Cleveland. Rate to Milwaukee about 2^ cents less than, 
Chicago and IJetroit rate about the same as, Toledo rate. Coal of all kinds shipped in net ton.s, and 
handled without charge to vessel. 

Table X. 

Averages of daily rates on soft coal from Ohio ports to Milwaukee, Escanaha, Duluth, 

Green Bay, and Manitowoc* 



Year. 



I 



1886 
1887 
1888 
1889 
1890 
1891 
1892 
1803 
1894 
1895 
1896 
1897 



MilwaU' 
kee.a 



$0.83 
LOO 
.84 
.54 
.64 
.61 
.58 
.48 
.485 
.54 
.335 
.28i 



Esca- 
naba. 



$0.60 
.72 
.61 
.49 
.45 
.52 
.43 
.40 
.39 
.39 
.27 
.29| 



Duluth. 



$0.78 
.89 
.66 
.52 
.49 
.49 
.43 
.38 
.375 
.365 
.295 
.26 



1 



* Prepared by The Marine Review, of Cleveland, Ohio- 
a Chicago rate about the same as Milwaukee. 



Green Mani- 



Bay. 



I 



towoc. 



.I.. _ 
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1. 
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$0.49 


..50 
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.495 , 


.48 


.50 


.51 


.325 


.32 


.30 1 


.31 



STATISTICri OF LAKE COMMERCE. 



Lakefreishli on hard noalfi 
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Shipmenlt of ooal from Chicago. 



T„. 






Total. 




Tom. 

ffi:!S 

Ma. 274 
ssslsflo 

508,707 
502, BS6 
t 570,085 
\ 663,245 
808,700 
090, N2 

462. on 

377, TID 
23e|2T] 
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Tom. 
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■Down U, 1808 Cbe Hgaru were obtalutd from tbe Mlnonl Keaaurcen of the United SIbIh. Tba 
flgaree for ISH giynn fi Ulnersl ReaourceB fDrltKII. p. IRS, lillTer from tbnaeglvfln in Mineral ReaonniM 
lffiO-90, p. 160. The lower ftgures are, 1 believe, tlia oorreetod oiim. TheiieHB'ireB were furnlebedbj 
.V. f.u, u . ^„. ^. ........ m^. « ,— ,™, ^e„ fiindshBd to me directly bj tbb 



i^ 



STATISTICS OF LAKE COMMERCE. 



93 



Table XIII. 

ShipmenU of coal from Milwaukee,a 



Tear. 


Net tons. 

22,960 
24,872 
26,515 
27,619 


Year. 
1 1878 


1 

Net tons. 1 Year. 


1 
Net tons. ' 

269,277 j 
284,803 
295,439 ; 
453,837 1 
413, 408 
522, 618 
600,888 


Year. 


Net tons. 


1871 


61,041 
58,560 
65,390 


1885 


1892 


469,144 


1872 


1879 


. 1886 


1893 


532,993 


1873 


; 1880 


1 1887 


1894 


432, 768 


1874 


, 1881 


121,885 
164,444 
235, 771 


1888 

1889 


1895 


640, 470 


1875 


39, 172 
44,409 
63,025 


1882 


1896 


446,683 


1876 


! 1883 


1890 






1877 


; 1884 


205,061 


1 1891 






! 




1 

1 





a Compiled from tlie annaal reports of the Milwaukee Chamber of Commerce. 
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THE LUMBER BIJSINBSB AND LAKE TRAHSPORTATIOIf. 

Of tlie com modi ties carriud in large qnautitiijs upon the Greitt Lakes, 
lumber alone remaiDS to be treated. The lumber traffic, iu striklDg 
contract with the ore, coal, and the dour and grain buaioess, is waning? 
Because of the meagerness of data, the total inovemetit of forest prod acta 
on the lakea can not be presented for a series of years. That there Las 
been a falling off in the movement of this important commodity is, 
however, clearly shown by the receipts of lumber by lake, at the great 
lumber marts of Chicago, Milwaukee, Hnttalo, Touawauda, Ulevelaud, 
Toledo, and Detroit.' 

The decline in the movement of forest products on the Great Lakes 
is largely due to the destruction of forests of white and l^forway piue 
on [he shores of the lakes and on tbe banks of the logging streams 
flowing into the lakes. The enormous drafts that have been made dur- 
ing half a century upon the once seemingly unlimited sapplies of 
Michigan, Wisconsin, and Minnesota have in recent years well nigh 
exhaasted the forests near the lakes and on the bailks of the streams 
capable of floating logs. Stream after stream has sent down its last 
logs. The mills at Saginaw and at other points on the Ilorou sboreof 
the lower peninsula of Michigan are uow in a large measure snpplied 
with logs raited from the Georgian Bay district of Ontario.' The 
Kalamazoo, the Grand, the Betsie, and tbe Bear rivers of western 
Michigan have ceased to be logging streams, and the White, Muskegon, 
and the I'ere Marquette will soon Join them. The Wolf River of Wis- 
consin, that once carried down large quantities of good factory pine, 

■ Tbe etatietica uf tlija traffic ace even more onaatiH factory thau tliose of tbe coal 
bneiness. It would bo futile, thi^refore, t(i attempt to set forth the pri^eent volume, 
OF tjie ^rontb aod ileeliDc of tbe totii] movement of liiiulier on the lakes. It is not 
snrpiising that the BtatiaticH of the lumber traffic ■boiitd be uusatiBfactory, for the 
producta of the forest are uumerous and varied and the luiuber buaiueaa la widely 
scattered and in many bands. A Biu|i;l(! nnit of meaaurement usually promotOT 
uocnracy. Ciueh a utiit ia iuipoaaible where the products are aa diverse as postB, 
telegraph poles, ahinfjles, iiud lumber. Some unit of weight might be selected, bnt 
lumber is not bought and Bold by weight, and if weight were nsed as a baais of 
measurement no idea of bulk would be conveyed, for there is vast dilfereuce in tha 
weight of dry and green Iniuber, 

■' For the receipts of these ciliea, see Appendii V, Tables I-VII. There i 
for inferi'liig that the ag^cregate receipts of tbene ports now form a less proportion 
of tbe total' receipts of the lake porta than formerly. 

' It is estimated that tbe following i luportationi of logs were made during 1896, ft 
poor year in the lumber bm^iiiess: 

Fret. 

-U Saginaw --- M6,3S8,400 

At Detroit 20,369,000 

AtEastTawaa .- 19,680,000 

At Alpena 27,472,446 

At Cheboygan - 40,000,000 

Total 253,759,846 

H«view, Jan. 7, 1897. p. 13.) 
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BOOH float uo logs, and tlie cut of timbor in the Green Bay shore 
district is on tlie decline. 

With the depletion of the forests of white and Norway pine contigu- 
ous to tbe lakes and near the rivers flowing into the lakes, the trans- 
portation situation has been radically altered. As the himbermen 
have been forced to go farther and farther into the interior, the rail- 
roads have found it correspondingly easier to couii>ete with the lake 
carriers. This has tbllowed because in a great many cases it has not 
paid to haul the logs to the logging streams flowing into the lakes or to 
transport thein directly to the mill at the lake side. The former jilan has 
also been growing in disfavor tor other reasons. Logs in some districts 
now have considerable value and a good many are lost in float ing them 
to the mills. Then, too, there may be delays in driving the logs because 
of ice or a lack of water. Now, as the cost involved in moving the logs 
.from the remote districts to the lake shore is often sufficient t^j prevent 
snch movement, the logs are sawed at mills located at interior points. 
From these interior mills the lumber generally goes to market by rail, 
Jbr the cost of shipping by the combined rail and-water route with its 
charges for transshipment is greater than that by the all-rail lines. 

Tiiere are also other factors that make it advantageous to ship by the 
all-rail lines from the interior mills. The railroads have better termi- 
nals in tbe large ports. This factor is often of sufllcient importance to 
determine whether liiiuljer is to go by the all-rail or lakeand-rail lines. 
With the rapid increase of the popnlation of many of the lake citiea, 
the local trade has grown wonderfnlly, and in some instances now 
exceeds the out-of-town or wholesale business.' The growth of the 
retail business is of significance, because it necessitates tbe delivery 
of lumber to localities remote from the docks. To avoid the large 
ex^ienBe involved in the cartage, lumber yards are estahlialied in the 
outlying districts and suburbs. These yards iind it advantageous to 
receive their stocksdirectly by rail, particularly where there is no extra 
charge for switching. In cities covering a vast extent of territory, the 
cost of delivering bulky articles, such as coal and lumber, by team from 
a central point, often forms a large proportion of the price paid for the 
commodities. It is therefore highly desirable to carry such commodi- 
ties as near the point of consumption as possible by cheaper means of 
transportation. The railroads furnish this economical form of carriage. 

Transportation by rail has still other points in its favor. An order 
for a special class of lumber i:an be sent to a mill or scattered among 
different mills and readily filled. It is unnecessary to purchase a 
whole shipload of one or more kinds of lumber inorder tolay inastock 
of a certain class. Then, too, the lumber comes to the yard on cars, 
from whi(;h it can be easily handled. To a large extent it can be taken 
directly to the consumer from the car, thus avoiding the expense of 
movement in the yard and piling. Often all the expense and delay 
incident to handling lumber in the yard at the distributing point is 
obviated, for the cars can be rebilled to the country dealer. It thus 
appears that shipment by rail has three distinct advantages toofter: 
(1) expedition; (2) economy of labor in handling; (3) the dealer can 
obtain just what he wants and no more, and thus is not forced to unbal- 
ance his stock, as he is obliged to do when buying by the cargo. Dur- 
ing the winter the railroads frequently move large quantities of lumber. 

'An examination of Table I, Appendix V, will aliow tbe extent of the local con- 
■umption in Chicago. In 1897, tUu reueipta of luiobt-r agfcrognted 1,406,580 M. feet, 
while the skipmeutfi were but 574, 743 M. feet, or very much less tlian one-half the 
receipts. 
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Certain claBses of lumber in tlie yards become exliaasteii, aod, as there 
are no boats moving, stocks must be replenisbed by rail; or tLe demand 
may be greater than was expected, making neces8a,ry accepsious by rail. 
Altered methods of doing basiness at the luiJla also in part explain 
the greater rail movement. It is becoming the custom to sort lumber 
where it is sawed, and it is therefore possible to fill orders of consumers 
and country dealers directly from the mills. These consigiimentB gen- 
erally go by rail. Formerly the sorting was done by the wholesalers 
at the great distributing centers about the lakes, who bought supplies 
by the cargo and often made a large portion of their profits by a nice 
manipulation of the mixed stocks receii'ed. This revolution in handling 
lumber has worked itself out very fully ou the Saginaw Giver, and a 
description of the change, in the words of Mr. E. D, (Jowles, will ' 
inserted ; 



1 



A few years ngo thf maniifactarer, with lianily an 
the cargo, uud it wae BblppeU b; water tii other citie 
of Ihe stuck mailu buuiaeas for liirge rapUal »ud am 
Kow the manuracturiT eortK his stock ami sells it it 
In other words, he combines the bosiness 






exception, sold his product 
., where the liner maDi))ulaUon 
ies of mechaniuB and lit borers, 
car lots as wanted by the oon- 
if wholiisalor with that of the 
retailer, and tbis accuaiite in large measure for the falling otf Id laku shipments. 
Local dealers vita du not uperate manufuctnnng plants also have established yards 
and biiy lumber at iuti'riur poiute in tlie State and ou this river, sort it up or convert 
it into box material or plain stock, and ship it out by rail to their ci 



The extent of the change in the kind of transportation employed iu 
moving the lumber of the Saginaw Biver to market is made clear by 

the subjoined table: 

Lake and rail «ftijjmat(» of lamber front Saginaw Rii-er pointt. ' 



Tw. 


S»ii. 


lAke. 






Fact. 

1».8T2.900 

III 


Fett. 
BBB.BM.MO 

«M. B7I, DM 












'S'EEEE 





\ 



ttrlDt of Om Saglnnw R 



ealaaff. wlChln't 

lalHct of pqaal sren in the wnrlit. Sine 



I Domtw atrip of Isni] leu ttaiia I 
aufHctnred H lu-geramouDt of Id 
^31, 22.M3,a;2,B0OfeeCcif Inmber 
was vampllBil by K. D. Cuwles i 



Perhaps the ultimate destination of the lumber has in part changed 
during the period covered by the table, so that the lake carriers are not 
in 80 favorable a position to compete for it as formerly. Upon this 
point no information is at hand. 

In some of the great lumbering districts the niilla are now kept run- 
ning during a large portion of the year on hard wood. The total output 
of the districts about the Great Lakes is in part maintained iu this way. 
During 1897, 464,380,0(10 feet of hard-wood lumber were produced.' 

The change from pine to hard wood is of great significance, for hard- 
wotid logs are so heavy that they do not Hoat; and they are therefore 
generally sawed at interior mills. It has already been pointed out that 
the lake carriers are at a disadvantage in competing with the railroads 
from the interior mills, for the local rail rates Xa the shipping ports are 
high and the lumber must be transshipped, 

' Korthwestern Lumberman, January 22, ltjf<8, p. 10. 



STATISTICS OF LAKE COMMERCE. 97 

Before closing the discassion of the declining movement of lumber 
on the lakes, something must be said aboat the methods of transship- 
ment. Too much attention can not be given to this subject, for it may 
in a general way be said that the railroads are competing most success- 
fully for those commodities whose transshipment charges have not fallen 
rapidly.^ The necessity of transfer has always been a handicap upon 
the lake carriers, and where the cost of transshipment has not fallen as 
freight rates' have faUen this burden has been an increasing one. It 
may be said, almost without qualification, that no improvements have 
been made in handling lumber on the docks. Everything is now done, 
as it was a half century ago, by main strength. Practically all the 
work is accomplished by manual labor. Machinery is used to a very 
limited extent in hoisting posts and ties from the ship's hold, but 
lumber is still handled in the primitive way. 

The absence of mechanical appliances for handling forest products 
is no doubt largely due to the fact that most of these products do not 
readily lend themselves, by reason of their form, to mechanical manipu- 
lation. However, the difficulties to be overcome do not appear to be 
insuperable, and if the lumber traffic on the lakes were a growing 
instead of a declining business, and in the hands of large companies 
with abundant capital, it would be safe to predict that a way would be 
found to reduce the cost of transshipment by the larger use of machin- 
ery. It would be profitable, if a large volume of business were to be 
handled, to expend large sums upon suitable terminal facilities. Per- 
haps, in order to accomplish this end, some changes would have to be 
made in the vessels, but these would be introduced. The explanation 
of the persistence of the primitive methods of handling lumber is 
found in the fact that the lumber traffic on the lakes is declining, and 
that the same companies seldom own the mills, fleets, and distributing 
yards. The greatest economy in transshipment is found where the 
terminals and the fleets are adapted to each other, and this adaptation 
is most easily secured where entire control rests in one management. 

A treatment of the lumber traffic upon the lakes would not be com- 
plete without some description of the lumber fleet. It is very largely 
made up of vessels that are worthless for other purposes. When a 
ship is no longer suitable for the ore or flour and grain traffic, it is put 
into the lumber business, where it is good for a number of years of 
service. This follows from the fact that a vessel loaded with lumber, 
although water-logged, does not sink, and because the cargo sustains 
but little damage from its contact with the water. Many of the small 
vessels on the lakes are in the lumber business. They can navigate 
the rivers that are too shallow for the large vessels. Most of the ves- 
sels of the old schooner fleet have been transformed into barges and 
are now engaged in the lumber traffic. Towing originated in the 
lumber trade. Mr. John S. Noyes, of Buffalo, was the pioneer who 
made this important departure. When the railroads were pushed 
westward to the principal lake x)orts, in the early fifties, the fine pas- 
senger and general cargo steamers that were then numerous upon the 
lakes lost a profitable business. In 1861, Mr. Koyes transformed two 
of these ships, which had long been idle, into barges. These vessels 
were the Empire and the Sultana. In 1862, he changed another vessel 
(the 8t. Latvrence) into a barge.^ These barges were towed by the tug 



^ For loading and unloading charges, see Appendix V, Table VII. 

2 For freight rates, see Appendix V, Table VUL 

3 Barges were at first called '' Tows.'' 

H. Doc. 277 7 
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Meinileer. Mr. Moyes's venture proviEg suceest^ful, towiug increased 
rapidly, and about 1870 another iiuportaut innovation was made; the 
tugs were supplanted by a propeller, whiuh also carried a cargo.' 

It Las already been stated that the movement of lauiber on the lakes 
has been declining. Before many years it may be expected to fall off 
rapidly. Fine must continue to be, as it has been in the past, the 
main reliance of the vessel owners. The supplies that can be drawn 
upon are about as follows: 
White ami NorwHy piiie:' I'l'et, 

Lower peninaiilB of Michigan 3,000,000,000 

Upper peninsula of Mtoblgun ,. 4,000.000,000 

Wisconain 10,000,000,000 

MiunoHota - 12^000,000,000 

Province of Ontario 19,404,000,000 

Ml'. AndrewB, chief fire warden of Minnesota, estimates that there 
are 20,260,475,000 feet of piue still standing in Minnesota,' and others 
have raised his estimate. The authorities also (lifter on the amount of 
standing timber in Wisconsin and Michigan, bat tbcir eiftimates do not 
vary so widely as in the case of Minnesota. This is to be expected, 
for the resources of Michigan and Wisconsin are well known, while 
those of Minnesota are comparatively unknown. 

As the output of pine lumber from lugs cut in Michigan, Wiscon- 
sin, and Minnesota (hiring 1897 was nearly 0,000,000,000 feet, and in 
prosperous years lias exceeded 8,000,000,000,' it will readily be seen 
that the timber resources of these states will soon be exhausted.' 
With the depletion of the timber supplies o£ Michigan, WisconsiUj 
Minnesota, and the Province of Ontario, the movement of lumber on" 
the lakes will lose its present impoi'tance.* 

In addition to the pine, then; is a vaiit amount of hemlock and bard 
wood standing in Michigan and Wisconsin and a limited quantity in 
Minnesota.'' A portion of tlie lumber sawed from this timber will be 
carried to market by water. But the bulk of the hard- wood lumber will 
be transported b.vriiil, for reasons that have already been given. Hem- 
lock logs can be floated to the lake-side mills, but a large portion, per- 
haps the lion's share, of the hemlock will be taken to market by rail, 
for the good timber has already been stripped from the lake side and 
the bunks of the stresimB, The better growths of hemlock are now sit- 

'For this historical iuformSitina I a,ta indebted to Mr. George W. Hotchkiss, who 
aBMiated Mr. Noyes iu pnahing liia enterprise to succesB. 

■The esti'matsH lor Michigan, Wiaoousin, anil Uinneaotn are those of Mr. George 
W. Hotobkiss, und tlie estimate for Ontario is that given in the Report of the Forest 
Wealth of CftDadft, 1895, p. 182. It is to be noted that nil Blatemeut* covering the 
amotint of Rtaniliiie timbiit ni'e in tlie nature of things merely estimates. Those 
here given lire, however, made Ijy paraonH well iiifnnned alioot the timber resonrooB 
of these districtR. 

It mast not lie tnl'erred that all the lumber cut from tbia timber may be curied 
over the lakes. Much of it if so far removed from the lake shore that it will go to 
marltet by tail. 

"Northwestern Lnmliemian, .Inly 3, 1897, p. 3. 

'For the Inmlior cut at the mills of the Northwest sinoe 1873, ere Appendix 
V, Table IX. The figorea just gii-en include the output of lumber aawed ftom loga 
Imported from Ontario. 

" The fear of forest IJtcs und windstorms iu a meaanre prevents the onnera of tim- 
ber frnni reserving it for the future. 

''In recent years there baa been nome traffic in Paeilie-coiiat lumber and sbingles. 
This linsiiieiB will probably increase, but would be checked by the conslnietion of 
the Nicaragua Canal. 

'According to the estimates made by Mr. George W. Hotchkiss the hemlock of 
Michigan and Wihcocain combined esceeda the pine of these two states, and the hard 
wood exceeds the pine several fold. 
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aated well back froia tlie logging atreiinis, and the logs are therefore 
likely to be sawed at tlie interior mills and thelmuber taken to market 
by rail. 

Estimates of the amount of standing pine in the states contiguous 
to the lakes have been given. A prediction as to the inroads that will 
be made into this supply during five years of active demand has been 
ventured by the Northwestern Lumberman, and will be inserted: 

The pine of lower Micliigan and the npper peninnnlii. of that Stale nil] be well 
nigh gone [in tire years]. A few of the old-mill concerns at Menominee-Ktarinetle 
-wul Btill be anwing pine, bnt the majority will either have dianiantli'd tbeir iiiilla or 
-wUl be keeping them alire bj cntting hemlock anil the hard wuoiIb and norlting np 
cedar for ahiuglea. The mills at the leKser points nill not 1)g cniting pine livu years 
from now. Pine production will have been drivtu hack to the west end of Lake 
Superior and into northeru Minneeota. The red oak of Wiseonsin will have been 
about cleared out. Scatteritig niills throughout the uortheni country from the Mia* 
UMlppi t« the Soo will he pounding away on maple, elm, haw) wood, hemlock, etc., 
with uniih ovcrlooke^l groups uf pine as may be euconutered in scraping the laud of 
timber. * ■ * Five years of prosperity, with the enormous demand which will 
leeult, will cause such ameltiugaway of the northern forest re^ionrres as can scarcely 
he realized.' 

This picture may be somewhat overdrawn; but if the prediction 
made be verified forest products, which rank second among the com- 
modities received at the lake ports dnring the last census year,' will 
fall out of the first rank and be classed with the minor commodities five 
years hence. 

What may be hoped for from attempts to reforest the pine lands can 
not be answere^l satisfactorily, for on this point the authorities differ. 
Some hold that piue does not grow at once upon laud from which pine 
has just been removed, and some admit that pine will grow, but that 
tbe first growths will be low, scraggy, and fnll of knots, and therefore 
unfit for the manufacture of lumber. Other authorities insist that good 
pine can at once be reproduced if (1) forest fires are prevented and {2) 
the young sproats be preserved from the depredations of live stock. 
In support of their contention they cite the experience of New England. 
Bat even if it be possible to restore the pine it would require a long 
period of years for the trees to attain sufBcieut size for the manafactiue 
of lumber, and in the meantime existing supplies would long have beeu 
exhausted. 

Although the depletion of the forests of Michigan, Wisconsin, and Miu 
nesota is of itself of great moment to the lake carriers, it becomes doubly 
important because of its secondary effect. For years the railroads rnu- 
ning out from the upper take ports to the prairies of the West have 
found in lumber a west-bound &eight. Oars coming in with grain and 
live stock have beeu sent back loaded with lumber. Lumber has long 
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been oue of the principal west-bouud commodities. Its loss, therefore, 
will be severely felt. The failure of the Northwestern timber snppliea 
comes at a very iuoiiportuue time for the vessel interests of the lakes. 
The railroads runiiing to the western Gulf ports are .jnst begiuning the 
struggle for the graii) traffic of the central West. The exhaustion of 
the timber resources of the lake region means that the great treeless 
regious of the West will be ibrced in a large mrasure to obtain their 
lumber from the South. 

This means that the north and south bound railroads will in the future 
be assured a growing north bound trattic, and as a result they will be 
placed in a position where they can compete more anccessfiilly for the 
grain traffic with the east and west bound railroads leading to the lakes. 
In the past the Gulf railroads have been hampered by a lack of north- 
bound traffic, but in the future they will be assnred a large north-bound 
business in lumber. Brietly stated, the exhaustion of the tbresta of the 
lake country will mean the loss of weat-bounii traffic to the railroads 
reaching the lakes and a gain of north-bound traffic by the railroads 
terminating in the Gulf ports. The former railroads will therefore be 
leas advantageously situated in the struggle for the grain business now 
nuder way, and the latter railroads will be more strongly intrenched. 
The significance of these altered relations to the lake carriers scarcely 
needs to be pointed out. It means that less grain will arrive at lake 
ports to be carried East, 
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42, 128 48, 090 



1.848 23,U93 



197. 582 21, 5U5 



24.097 
132! 4M 



I82UlB 

18?! 125 128.094 



78.258 

134! 72« 
107,890 



2.578 
4.400 

3! 100 



u compiled bj W. J. Lukmd. 



obt^fld ttma til 






STATISTICS OP LAKE COMMERCE. 
Tablb III.— Part 1. 

Bfcelpla of litmier and shi-aglee ai Buffalo b.v lake and rail.' 
'oniiBbed by Knowllon Miier. aecieUr; of the EnUalo LnnibBr EichiiD 



Toar. 


i.mb». 




Bhlngloa. 


1 Bs lake. Ds rail. 


Total. 


Bj!.kB. 


Bjrflil. 


TotaL 






31/iii. 


X/ut. 


Jf. 


«. 


IT. 






























































M,gog 

37, 30* 

S2;718 
58,682 

ii 
II 

io3',m 


















2«.1'J6 






















•J7<i.i9:i 
























::::;;;:: 'it^:^ 


:::::::;: 
























Woes 

420, 870 


64»;625 
Blo! 372 

aw. 172 








|8^J51 




























221.302 


12,800 


ira,20i 



mpDthly repprU pf oars maiie lo the (celuht burean of the MertbimtB' Exohanee by the 
nilroaila. ^)ie Imports nad eTporti by rail arc eatinidted from the number of carg obtained ft 
nllTDoda, BDd thenfaie include Bliioglss Hii'l lathii. 

Table III.— Fart 2. 

Beodpta ofrailifan lien at Hujfalo, by lake and rail.' 

[natafnTDiabedbyKnowltDii Mixer, seonlary of ibe BaShJo Lnmber Eiabange.] 





Yaa. 


By lake. 


By rail. 




Yew. 


HjL 


lie. 


BinO. 






840, abo 

S5:r 

87. BOO 

IBoiflOl] 
«2.B70 


i»i,''oua , 
aoolouo ; 
75>0 . 








Jf.. 






MW 


17: 

i 








































8»7 328 











Tabu; IV. 
Receipt* of lumber, lathe, and ekinglei at Totmmatida by lake.' 





Lomber.a 


Lath 9. 


Sbinglei. 




L™b.,.. 


LatbB. 


ShiDglia. 




Mfta. 

6W,'523 
605:513 


10,008 


mIsoi 




130,248 
499: 2« 


18:232 


M. 




inns 


















^:^ 
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Tabu V. 
to/ lumbar, ihtmgUt,UtAi,mutmiteeUaneaiitliimieralChvehui4 by rail and lakt.* 







Lorober. 




SMSEIEMU 


Idtb«. 




By like. 


BynUI, 


Total. 


fif lake. 


ToUI. 


ByUk«. 


TotmL 




X_f»l. 


Jf/«*. 


143I445 

1U.SZ0 

180,000 

m,«io 


M. 


M. 
38, 2M 

fl9.81B 

91,888 
131,10! 


ar. 


ir- 












»l,tSD 


































^ts 




110.880 
IU2,II09 

U9|S1T 

317,810 
3SD,6M 




108.0O3 

■Sffl 

ei,«iB 

Tg.4lS 

!ia 

iss.m 
iia|i4£ 

llSsM 

10a. «o 
es.oTS 


03.173 

iii 
-is 

3*. 318 

■sa 

21,-oai 

Si 

8i,3Ta 








































































































































































































485. W4 
228,971 






ill 

54,709 
44.158 




Si 
IS 




































ISO, SIS 


3T7.(I!3 
432:010 































IS polei, EeceiptB by lake i 



t baaed npo 



StaeipU of fwBibtfr and sAinjiIeg at Toledo ftji Iait«.* 



Lumber. Sblugles. 



eoo I i8es.. 

100 ll 180i" 
SM i| ISBS.. 

,2U0 1 1897 !! 



3,075 



• This table ww 



by Deoiaoii B. Smith, aecretary of tbe Toledo Frodace Exchange. 
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Table VII. 

Reeeipt$ and $Mpyiieiiti of lumber and tkingle* at Dttrott ig lakt and rail.' 









Lumber. 








ShlnglM 






Tea. 


Wl- 


Keoslpta 
by rail. 


Total 


Tola! 


Reoeipu 


Recefpta Total 
b; rail. , reoelptB. 


Total 
Bhip- 




vs 


ifli:«M 

08.895 

11 

83; 8M 


188,807 

239, sas 

3U3.S47 
2B9,S47 
2B8,6gl 
282.623 
205,2 1 

2*s,sea 

ss 


II 

SB. 611 
16,9?^ 


JI. 

'■i 

1,750 

BOS 
2,420 


,f-.- 


f:. 


M. 




78 

I 


1 


a: 


i 

i 

95U 


109 


210 
270 


































isat 




- 


470 


7,3SO 



■ This teble wH oinipIlAd b; (he aeorataiy of tJie Qetralt Board of Trade. 
Baletfor unloading limber from veueli at Chicago during the leaaon of X897. 

Pine lumber, per 1,000 feet: 

l-iDCh ana l^-ioch i 

Ij-lnuh aud.2-iucli 

Ficketa and ahinglea to rate with incli Inmber. 

Piece stuff, per 1,000 feet 

Laths to rat« with piece staff. 

Timbers, per 1,000 feet 

Lumber and timber, 20 feet and over in length, 3 cents extra per 1,000 feet. 
Hemlock and basswood, pei 1,000 feet: 

2-lneh 

Hemlock timber 

Hard-wood Inmber, per 1,000 feet: 

1, li, li, and 2 inch 

Lumber half regnlar rate for all gradea for keeping dock. 

All vessela carrying over 500,000 feet of Inmber, per 1,000 feet extra for entire 






Ties: 



Oak, per tie 

Hemlock, on vessels 10 feet deep and nnder in depth, each .. 
Hemlock, on vessels over 10 feet in depth, each 



Cedai 






On Santa Fe dock 

Peeled poats, per 1,000 

Bark posts, per 1,000 

92 extra per 1,000 for keeping dock. 
Telegraph poles, each: 



30-foot.. 
35-foot.. 
40-foot.. 



t Hates charged b; the Unloaders' Union. 
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Bates far unloading lumber from veeeeh at TonawoMda during the season of 1897.^ 

The rate for unloading white and Norway pino from barges and steamers of 12i 
feet in depth of hohl, or less, Government register, was 22 cento per M until October 1, 
and 24 cents per M from October 1 until the end of the season. Other rates were : 

Cents. 



Birch per M, 

Maple do... 

Ash do... 

Oak do . . . 

Basswood do . . . 

Elm do... 

Hemlock do... 

Bill timber do.. 

Round cedar posts each 

Split posts do.., 

Cedar railroad ties do.. 



35 

. 35 
. 35 
. 40 
.. 24 
.. 26 
. 25 
S 30, 
^35,40 

* 



Table VIII. 

Freight rates on lumber {per 1,000 feet) from Alpenaj Manistee^ Menominee, Ashland, and 

Duluth, to Chicago by lake. * 



Tear. 



1877 
187« 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 



Alpena. 



$1.31 
1.14 



2.22 



1.92 
2.01 
1.74 
1.64 
1.89 
2.53 



MedIs- 
tee. 



$1.27 
1.34 
1.77 
2.12 
2.18 
1.78 
1.85 
1.70 
1.4b 
1.58 
1.94 



Menom- 
inee. 



$1.46 
1.87 
2.27 
2.17 
1.80 
1.85 
1.59 
1.54 
1.66 
2.11 



Ash- 
land. 



$2.12 
3.15 



Tear. 



1888 
188U 
1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897 





Manis- 


Menom- 


.A.ipena. 


tee. 


inee. 


$1.90 


$1.49 


$1.57 


1.59 


1.42 


1.40 


1.74 


1.58 


1.66 


1.69 


1.59 


1.59 


1.81 


1.62 


1.67 


1.61 


1.46 


1.48 


1.41 


1.32 


1.33 


1.36 


1.22 


1.27 


1.16 


1.14 


1.20 


1.18 


1.13 


1.10 



Ash- 
land. 



$2.73 
2.42 
2.51 
2.44 
2.91 
2.36 
2.00 
2.18 
1.86 
1,67 



*The rates from Dalutb, Superior, and the other p< rts at the head of Lake Superior are almost 
always the same as those from Ashlaud. This table is based on the weekly rates published by the 
Northwestern Lumberman, which takes great pains to have its quotations correct. 

Table IX. 
Production of lumber in the Northwests * 



Tear. 


M.feet. 


Tear. 


M. feet. 


Tear. 


M.feet. 


Tear. 

1 


M^. feet. 


1873 

1874 

1875 

1876 

1877 

1878 

1879 


3,893,780 
3,751,306 
3,968,563 
8.879,046 
8,696,833 
8,629,472 
4806,948 


1880 

1881 

1882 

1883 

1884 

1886 

1886 


6,651,295 
6, 768, 856 
7,552,150 
7. 624, 789 
7, 935, 033 
7,053,094 
7,425,368 


1 

i 1887 

; 1888 

1889 

1890 

1891 

1892 

1893 


7, 757, 916 
8,388,716 
8,806,833 
8,664,504 
7,943,137 
8, 902, 748 
7, 599, 748 


1894 

1896 

1896 

1897 


6,763,110 
7, 098, 398 
6,638,112 
6,233,454 



* This table inclndes the lumbei produced from the logs cut in Michigan, Wisconsin, and Minnesota, 
and from loes Imported from Ontario and sawed in Michigan or at Lake Erie ports. Lo^s from Minne- 
sota and Wisconsin are floated down the Mississippi in large numbers to various cities and there 
sawed. The lumber produced is included. 

This table was compiled by the Northwestern Lumberman. The details may be found in the issues 
of this paper of January 23, 1897, and January 22, 1898. 



^ The Marine Record, May 13, 1897, p. 9. 
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